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COMMUNICATION. 


Harrisburg,  19th  February 

To  the  Board  of  Canal  Commissioners  of  Pennsylvania. 

Gentlemen  : — I  have  received  the  following  note : 

1.  ‘‘In  the  House  of  Representatives,  > 

February  13,  1839,  ^ 

“  Resolved^  That  the  canal  commissioners  be  requested  to  call  on 
the  engineer,  Mr.  Aycrigg,  for  any  and  all  information  relative  to  the 
expediency  and  practicability  of  prosecuting  the  West  Branch  exten* 
sion,^and  lay  the  same  before  this  house  at  the  earliest  possible  time^ 

“  Extract  from  the  Journal. 

»  J.  SEILER,  Clerk. 

“  To  the  Board  op  Canal  Commissioners.” 


Canal  Commissioners  Room,  > 

Slate  Capital^  February  15,  18-f9.  ^ 

Sir  : — The  above  resolution  adopted  by  the  House  of  Representa¬ 
tives  was  this  day  laid  before  the  board,  and  the  secretary  ordered  to 
transmit  you  a  copy. 

The  board  request  a  reply  as  soon  as  practicable. 

THOMAS  L.  WILSON,  Secretary. 

B.  Aycrigg^  Esq.  . 

'  In  accordance  with  the  above,  the  following  is  presented  : 

2.  Having  no  charge  of  the  vvork  at  the  present  time,  this  cannot 
be  considered  an  official  report,  but  a  communication  from  a  private 
citizen,  who  has,  without  orders  and  without  expense  to  the  common- 
n wealth,  pursued  his  own  course  in  collecting  the  best  authority  on 
the  subject  in  question.  As  a  private  citizen,  I  consider  myi?elf  enti¬ 
tled  to  greater  latitude  and  freedom  of  remark  than  would  be  proper 
in  the  formal  report  of  an  officer. 

3.  At  the  time  that  the  late  report  of  work  under  my  charge  was 
made  to  the  board  of  canal  commissioners,  it  was  intended  to  follow 
up  the  remarks  that  have  given  rise  to  the  present  call  for  informa¬ 
tion,  (there  promised,  although  not  strictly  in  the  line  of  my  official 
duty,)  by  entering  into  a  calculation  as  to  the  comparison  of  the  two 
routes.  The  present  main  line  and  the  proposed  line  by  way  of  the 
West  Branch,  and  to  show  the  difference  in  distance  calculated  by 
their  equivalents  in  the  cost  of  transportation.  It  is,  however  suppo- 
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sed,  that  it  will  be  more  satisfactory  to  have  the  result  of  experience 
on  a  larger  scale,  and  I  therefore  substitute  the  statement  made  to  me 
by  one  who  has  for  years  been  extensively  engaged  in  transportation, 
both  in  this  state  and  in  the  state  of  New  York. 

“  The  charge  for  transporting  merchandize  from  New  York  to  Al¬ 
bany,  160  miles  on  the  river,  by  the  use  of  steam  tow  boats,  is  about 
the  same  as  for  20  miles  of  the  canal. 

“  The  distance  from  Philadelphia  to  Pittsburg  is  equal  to  600  miles 
of  canal — to  keep  up  a  daily  line  of  freight  boats,  there  is  a  dead  loss 
of  about  $15,000  when  compared  with  the  Erie  canal  of  New  York. 
The  agency  and  store  room  at  Philadelphia,  Columbia^  Hollidaysburg, 
Johnstown  and  Pittsburg  costs  about  $20,000,  while  these  expenses 
on  the  New  York  canal  do  not  exceed  $5,000.” 

If  it  be  objected  that  these  expenses  may  be  materially  reduced  by 
pursuing  the  course  adopted  by  one  of  the  lines,  and  carrying  the  arti¬ 
cles  in  movable  car  bodies,  it  is  answered  by  the  doubt  whether  the 
cost  of  transporting  this  dead  weight  does  not  equal  the  difference  ex¬ 
cept  that  they  do  not  lose  by  the  constant  pilfering  at  the  points  of 
trans-shipment. 

4.  The  distances  along  the  present  main  line  from  Philadelphia  are 


the  following : 

Philadelphia  to  Columbia,  (rail  road,)  82  miles. 

Columbia  to  Middletown,  (point  of  intersection  of  the  Union 
canal  with  state  cana4)  18 

Philadelphia  to  Middletown,  100 

Middletown  to  Hollidaysburg,  (canal,)  154 

Hollidaysburg  to  Johnstown,  (rail  road,*)  36 

Johnstown  to  mouth  of  Kiskiminitas,  canal,.  75 


Philadelphia  to  Kiskiminitas,.  365 

Kiskiminitas  to  Pittsburg,  29 


Philadelphia  to  Pittsburg,  394 


Philadelphia  to  mouth  of  Kiskiminitas,  365 

Kiskiminitas  to  Red  Bank,  35 


,  Philadelphia  to  Red  Bank,  400 

Red  Bank  to  Franklin,  60 


Philadelphia  to  Franklin,  460 


*  N©te — This  rail  road  has  ten  inclined  planes,  the  summit  is  2333.17  feet 
above  tide,  and  1171  feet  above  the  basin  at  Johnstown.  The  heighth  of  the 
proposed  Sinneraahoning  summit  is  not  yet  positively  fixed,  and  admits  a  varia¬ 
tion  of  perhaps  fen  feet  but  was  taken  at  a  level  of  1,406  feet  above  tide  or 
927.71  feet  lower  than  the  postage  summit,  471  feet  above  basin  at  Hollidaysburg. 
and  but  244  feet  above  the  basin  at  Johnstown. 
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T-he  distances  along  the  canal  route  are  the  following  : 

I’hiladelphia  to  Reading,  Schuylkill  canal,  62  miles. 

Reading  to  Middletown,  Union  canal,  80 

Philadel'phia  to  Middletown,  142 

Middletown  to  Northumberland,  Susquehanna  canal,  65 

NorthuiDberl.md  to  end  of  Tangascoolack  extension,  West 
Branch  canal,  73 

Farrandsville  to  mouth  of  Sinnemahoning,  Sinnemahoning 
extension,  under  contract,  33 

VVest  Branch  and  Allegheny  connexion,  explored  in  1836, 
from  mouth  of  Sinnemahoning  to  mouth  of  Red  Bank,  128 

Philadelphia  to  mouth  of  Red  Bank,  .  441 

Red  Bank  to  Kittanning,  conapleling  the  distance  of  128 
miles  on  the  route  to  Pittsburg,  required  to  form  an  en¬ 
tire  water  communication,  when  that  under  contract  is 
completed,  20 

Kittanning  to  mouth  of  Kiskiminitas,  Allegheny  feeder  now 
under  contract  and  necessary  to  supply  the  present  canal,  15 


Philadelphia  to  Kiskiminitas, 

476 

Kiskiminitas  to  Phtsburg, 

29 

Philadelphia  to  Pittsburg* 

505 

Philadelphia  to  mouth  of  Red  Bank, 

441 

Red  Bank  to  PTanklin, 

60 

Philadelphia  to  Franklin, 

501 

5.  These  are  the  actual  distances — but  from  tlie  above  statement  of 
one  of  our  most  intelligent  transporters,  corroborated  by  the  opinion  of 
another  who  is  also  heavil}^  engaged  in  this  business,  it  appear-s  that 
the  expense  by  the  present  line  from  Philadelphia  to  Pittsburg,  is  equal 
to  what  it  would  be  on  a  canal  of  the  same  size  as  the  present 
and  600  miles  long.  If  we  substitute  this  equivalent  for  the  actual 
distance  to  Pittsburg,  wc  get  the  following.  'Pakiug  a  point  on  the  Al¬ 
legheny  as  far  above  the  mouih  of  the  Kiskiminitas  as  Pittsburg  is  be¬ 
low  it,  we  come  within  six  miles  of  the  mouth  of  Red  Bank,  iherelbro. 


distance  from 

Philadelphia  to  six  miles  below  Red  Bank,  equals  COO  miles 

From  this  point  to  Red  Bank  (actual  distance,)  6 


Philadelphia  to  mouth  of  Red  Bank,  006 

Red  Bank  to  Franklin,  (actual  distance)  60 


Philadelphia  to  Franklin  equals  666 


Philadelphia  to  Pittsburg  equal  600 

Kiskiniinitas  from  Pittsburg  29 


Philadelphia  tc  Kiskiminitas  equal  571 

But  suppose  again  that  it  be  -not  found  profitable  to  run  larger  boats 
than  the  present  on  an  interrupted  line,  while  llie  West  Branch  route 
being  an  ct^tire  water  communication  connected  wiiii  other  channels 
both  niitur  d  and  artificial,  making  tl.e  whole  of  great  extent,  shonld 
be  inc;'e?.sed  in  size,  in  proportion  to  the  distance,  and  prepared  for 
boats  of  100  to  120  tons  upon  the  plans  proposed  Take  the  calcula¬ 
tions  cf  Josiali  White,  as  to  the  comparative  expense  of  difierent  sized 
boats. 

Corrang  from  such  authority,  I  cannot  resist  the  temptation,  and 
hope  that  he  will  excuse  the  liberty  1  have  taken  in  quoting  the  (ol- 
iowing  from  a  confidential  letter,  (the  whole  of  which  1  should  like 
to  give  it  I  loir  authorized)  in  answer  to  (he  proposition  I  submitted  to 
him  on  the  subject  of  ilie  enlargement. 

“  A  low  one  cent  a  ton  a  mile  each  way  for  toll.'  Kail  roads  of  a 
good  grade  will  cost  three  cents  a  ton.  A  twenty -five  ton  navigation 
iwo  and  a  half  cents.  A  fifty  to  sixty  tons,  one  and  three-fourth  cents. 
A  one  liundred  tons,  one  and  a  half  cents.  Up  Mississippi  one  cem 
and  insurance  in  addition.  Freigli!;  by  sea  in  large  ships,  one  cent 
and  add  insurance.  But  one  cent  a  ton  a  mile  is  a  great  profit  to  a 
canal  ior  a  l  irge  business.  Instance  the  Schuyi.kjll  canal  at  present.’' 

7.  Iflhe  West  Branch  route  be  constructed  on  the  larger  plan,  al- 
thoujrh  the  high  average  rate  of  toll  that  he  assumes  be  demanded, 
still  we  .;‘id  that  the  expense  will  be  but  six-sevenths  of  the  present. 
The  e;  ulva  lent  distances  on  the  present  line,  therefore,  remaining  un- 
chang‘_d,  (;ind  even  supposing  an  enlargement  of  that  line  be  found 
ad  vant  gsous,  the  extra  expense  on  the  rail- roads  and  transhipments 
cannot  Ic  avoided,)  the  distances  by  the  proposed  route  reduced  ene- 
sevenfn  to  give  their  equivalents  as  compared  with  a  canal  of  the  pre* 
sent  size.,  vvil!  produce  the  following  : 

Philadelphia  to  (he  mouth  of  Keel  bank,  378  miles. 

Kiskiminitas,  408 

“  “  Pittsburgh,  433 

“  Franklin,  430 

These  distance^,  viz.  the  real  distances  in  miles,  the  equivalent  dis¬ 
tances  su’^eosing  tlie  West  Branch  route  to  carry  boats  no  larger  than 
those  on  the  Juniata,  (although  the  locks  are  at  psesenl  2  feet  wider 
than  those  on  the  Juniata,  being  17  in  place  of  15  feet,')  the  equivalent 
distances,  supposing  the  present  route  to  remain  unchanged  and  th«? 
West  Branch  route  constructed  of  the  proposed  dimensions,  together 
with  the  diiieicnce  ia  miles  both  real  and  equivalent,  and  the  propor¬ 
tional  expense  of  the  proposed  line  both  vviihout  an  extra  size,  and  if 
of  larger  dimensions  when  compared  with  the  expense  of  the  present 
will  lo  distinctly  seen  from  the  foiiowing  tabic; 
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We  thus  see  that  if  the  West  Branch  route  be  prepared  for  large 
boats,  the  expense  from  Philadelphia  to  the  mouth  of  Red  Bank  (at 
which  points  the  two  lines  meet)  will  be  but  62  per  cent,  of  the  pre¬ 
sent  line,  and  thence  to  Franklin  one-seventh  less  than  by  the  Kis- 
kiminitas,  (since  the  cargoes  would  continue  in  the  smaller  boats 
coming  from  the  Kiskiminitas)  making  the  proportion  to  Franklin  a 
little  over  five-eights  of  the  expense  by  the  present  route,  and  to  Pitts¬ 
burg  less  than  three- fourths. 

9.  Take  the  statement  of  another  transporter  owning  one  of  the 
heavy  lines,  just  furnished  in  answer  to  my  inquiry,  and  we  find 
the  result  not  quite  so  favorable,  but  still  a  great  difference  against  the 
present  line : 

“At  a  living  profit  we  find  that  we  can  carry  100  pounds  100  miles, 
for  25  cents  on  the  canal,  for  50  cents  on  the  rail  roads,  and  for  gl 
00  on  the  turnpike  roads.  This  is  the  result  of  five  years  lieavy 
business  in  the  tnree  modes  of  conveyance.  The  three  tranship¬ 
ments,  viz:  at  Columbia,  Hollidaysburg  and  Johnstown,  equal  the 
expense  of  50  miles  of  canal.  Our  line  averaging  one  and  a  half 
boats  per  day,  say  4,000  tons  westward  and  3,500  tons  eastward,  or 
perhaps  total  about  tf,000  tons,  costs  for  agency  and  store  room  at 
Philadelphia,  $8,000,  at  Columbia,  Hollidaysburg  and  Johnstown, 
$3,000  each,  and  at  Pittsburg  $7,000,  total,  $24,000.  *We  now 
charge  $1  00  above  the  carter’s  price  from  Chambersburg  io  Pitts¬ 
burg,  allowing  us  50  cents  per  100  lbs.  per  100  miles  for  transpor¬ 
tation  on  the  rail  roads,  and  25  cents  for  the  expenses  at  the  two 
ends,  or  at  Philadelphia  and  at  Chambersburg.” 

10.  From  this  statement  the  rail  road  transportatation  costs  double 
that  of  the  canal.  Therefore  we  get  the  following  equivalent  dis¬ 


tances  : 

Philadelphia  to  Pittsburg  (real  distance,)  394  miles. 

Add  length  of  the  two  rail  roads,  118 

Add  expense  of  3  transhipments,  equal  50 

Equivalent  distance  from  Philadelphia  to  Pittsburg,  562 


11.  The  former  table  would  tlieu  become  by  the  substitution  of 
562  miles  obtained  by  the  latter,  for  600  miles  obtained  by  the  for¬ 
mer  statement,  the  following,  viz  ; 

♦Note.— The  canak  being  ^ilosed  thus  showing  the  necessity  of  rail  roads  as 
well  as  cauais.  B.  A, 
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This  shovvs  the  comparative  cost  of  transportation,  and  does  not 
take  into  account  the  constant  loss  from  pilfering  at  the  points  of  tran¬ 
shipments  and  change  cf  hands. 

Take  the  following  calculations  extracted  from  tite  proceedings  of 
the  Union  canal  convention,  December  4,  1838,  and  furnished,  as  I 
have  been  informed,  bv  a  iienuernan  formerly  one  ol  our  most  dis- 
tinguished  engineers,  and  now  familiar  with  the  cost  of  transportation 
from  bis  own  personal  experience  with  boating,  to  supply  the  iron 
vvorks  in  which  he  is  engaged.  The  extract  will  be  given  entire,  as 
it  contains  some  other  matters  that  belong  to  the  main  question  of  the 
present  communication. 


“When,  therefore,  our  central  location  in  reference  to  tho  lakes  at 
Erie  and  Cleaveland,  to  Pittsburg  on  the  Ohio,  and  to  the  vast  com¬ 
modities  of  the  mineral,  agricultural,  manufacturing,  and  lumber  dis¬ 
tricts  of  tho  state  is  sufficiently  estimated,  it  becomes  apparent  that 
the  policy  adopted  in  1826,  was  founded  in  wisdom,  and  that  the  mo¬ 
tives  for  speedily  completing  and  extending  our  line  of  internal  navi¬ 
gation,  are  powerful  beyond  those  which  can  actuate  any  of  our  great 
competitors. 

12.  The  practicability  of  graduating  the  capacity  of  the  Union  ca¬ 
nal  to  the  exigencies  of  the  accumulated  trade  which  a  few  xears  must 
bring  to  it  at  Middletown,  from  the  various  sources  referred  to,  will 
scarcely  remain  an  open  proposition  after  the  united  testimony  of  Mr. 
Harris,  atid  other  distinguished  engineers,  shall  be  duly  considered. 
Nor  will  the  objection  which  has  been  urged  against  it  as  a  naviga¬ 
tion  'whose  summit  is  supplied  by  means  of  reservoirs  and  steam  en¬ 
gines,  and  therefore  insufficient  for  an  extensive  business,  remain  un¬ 
answered  if  a  moment’s  attention  be  given  to  similar  works  elsewhere, 


that  are  of  established  usefulness  and  great  profit  to  the  owners.  Such 
canals  are  common  in  England  ;  and  how  productive  they  are  is 
shown  by  the  astonishing  advances  in  their  stocks.  The  Somerset 
CO  \L  CANAL  is  seventeen  and  a  lialf  miles  long,  with  a  lockage  of 
one  hundred  and  thirty-eight  feet.  Its  stock  per  share  was  originally 
fifty  pounds,  and  in  1821  it  was  worth  one  hundred  and  seventy 
pounds  in  market,  and  the  same  in  1834;  and  yet  this  canal  is  sup¬ 
plied  on  its  upper  level  by  steam  engines.  The  Stray/ bridge  ca¬ 
nal,  with  its  summit  supplied  by  a  reservoir;  the  W^orcester  and 
Bir3iixgha3i,  by  steam  engine  and  reservoir;  the  Grantham  cana!. 
wholly  supplied  by  reservoirs;  the  first  five  miles,  the  second  twenty- 
nine  miles,  and  the  other  thirty-three  and  one  quarter  miles  long,  pav 
in  about  the  same  proportion.  The  shares  of  the  Stafford  and 
Worcester  canal,  weye  originally  £140,  and  in  1821  had  risen 
to  £800,  and  in  1834  were  £54.5.  This  work  is  forty-six  and  a  half 
miles  long,  with  a  lockage  of  394  feet,  is  supplied  from  two  reser¬ 
voirs.  and  vet  divides  thirty^-six  per  cent.  The  first  cost  of  shares  in 
the  Ere  Wash  canal,  v/huch  is  eleven  and  three  quarter  miles  long, 
with  a  lockage  of  103  feet  and  supplied  from  reservoirs,  wais  £100, 
and  has  sold  for  £1.400,  and  divided  seventy-two  per  cent.  The 
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shares  of  ihe  Oxford  canal,  at  first  were  £150;  in  1821,  were 
worth  £670,  and  in  1834  £610,  and  divides  thirty-two  per  cent;  and 
yet  the  work  has  three  reservoirs  and  one  engine  of  one  hundred 
horse  power  on  its  summit.  There  is  good  ground  thereODre  for  the 
prediction  that  the  Union  canal,  being  made  the  out-let  for  a  vast  coal 
region  to  tide  water  at  two  points,  and*  in  eflecl  the  eastern  division  of 
the  Pennsylvania  canal,  its  capacity  being  correspondent,  will  even¬ 
tually  not  be  behind  the  examples  which  have  been  enumerated. 

The  leading  abject  of  Governments  in  constructing  works  of  inter¬ 
nal  improvement,  is  generally  much  more  to  cheapen  intercommuni¬ 
cation,  than  to  bring  revenue  into  the  public  Treasury.  In  this  Com¬ 
monwealth,  ihe  additional  motive  of  populating  large  districts  of  wild, 
but  first  rate  lands,  by  giving  facilities  for  conveying  surplus  commo¬ 
dities  to  the  public  marts,  and  exchanging  them  for  other  necessa¬ 
ries  or  comforts  of  life,  and  thus  increasing  both  the  aggregate  value 
of  her  real  estate,  and  the  amount  of  labor  and  products,  is  of  decided 
weight  and  influence.  Finally  all  those  objects  will  be  attained  in  this 
state  ;  and  the  cheaper  the  means  of  intercourse  be  made,  the  nearer 
we  approach  the  period  when  that  shall  be  the  case.  It  is  therefore, 
advantageous,  as  well  in  reference  to  the  project  of  widening  the  U- 
nion  canal,  as  to  our  whole  system  of  artificial  navigation,  to  inquire 
intojlthe  relative  expense  of  transportation  on  small  and  large  canals.’^ 

T3.  VViih  such  view  the  following  calculation,  founded  on  the  ex¬ 
perience  of  practical  boatmen,  is  submitted  in  tabular  form  ;  in  w’hich 
210  days*  are  taken  lor  the  boating  season,  during  which  a  boat  may 
make  nineteen  trips  of  113  miles.  That  distance  is  assumed,  being 
as  convenient  as  any  other,  for  the  purpose  of  the  calculation.  The 
average  burden  of  boats  on  the  Union  canal  is  twenty-five  tons,  and 
on  the  Pennsylvania  canal  fifty-five  tons,  and  therefore,  an  easy  cal¬ 
culation  shows  that  m  nineteen  trips,  the  small  boat  will  carry  but 
475  tons,  whilst  the  large  boat  will  carry  1,045  tons.  The  following 
table  shows  the  relative  expense  of  large  and  small  boats,  during  210 
days,  or  19  trips,  viz  : 

small  boat. 


Two  men  210  days,  at  87-^  per  day,  $367  50 

One  boy,  do  do  at  50  do  105  00 

One  horse  74  months,  at  $11  00  per  month,  82  50 

One  horse  4-2-  months,  at  5  00  per  month,  22  50 

Depreciation  of  boat  and  horses  with  interest  on  first  cost,  &c.  95  00 


Expenses  on  475  tons,  $672  50 


*  No  te — The  usual  calculation  is  240  days,  8  months.  Josiah  White  takes 
it  at  270  (lays,  or  9  months,  (I  presume  from  his  experience  on  the  Lehigh.) 
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LARGE  BOAT. 

Three  men  210  days  at  87i  per  day,  551  25 

Two  horses  months  at  $11  00  per  montli,  165  00 

Two  horses  45  months  at  5  00  “  45  OO 

Depreciation  on  boats  and  horses  with  interest  on  first 

cost,  &c.  120  00 


Expenses  on  1045  tons,  *'  881  25 


Then  if  475  tons  cost  $672  60 — tons  500,000  will  cost  $707,894  73 
And  if  1045  “  “  881  25— tons  500,000  will  cost  421,650  71 


Difference  against  the  use  of  small  boats  on  a  trade  of 

500,000  tons,  $286,244  02 

14.  Extend  this  calculation  to  boats  of  100  tons,  supposing  the 
locks  to  be  110  feet  long  in  place  of  ninety  feet.  A  lock  of  ninety 
feet  will  admit  a  boat  of  about  eighty  feet,  and  allowing  five  feet  loss 
for  the  diminished  bearings  stem  and  stern  ;  we  get  an  average  length 
seventy-five  feet  for  the  boat  carrying  as  above,  fifty  tons  or  0.733  tons 
per  toot.  In  the  same  manner  we  find  that  an  increase  to  fill  a  lock 
of  110  feet  long  will  give  us  for  the  same  cross  section  below  the 
water  line  69.67  tons,  and  when  charged  with  one  hundred  tons,  the 
area  increased  forty-four  per  cent.,  and  consequently  requiring  eighty- 
eight  per  cent,  oi  the  strength  of  an  extra  horse  to  give  them  the  same 
veloclt^^  Therefore  add  the  small  balance  and  say  this  will  equal  the 
extra  cost  of  a  larger  boat.  No  more  hands  are  required,  and  we 
therefore  get  the  following  for  a  one  hundred  ton  boat: 


3  men,  210  days,  at  875  cts.  per  day,  $551  25 

3  horses,  7i  months,  at  $11  per  month,  247  50 

3  “  4i  “  at  $5  “  67  50 

Depreciation  on  boats  and  horses  and  interest  on  first 

cost,  &c.  160  00 


"Expense  of  1900  tons,  $1,026  25 

We  have,  therefore,  the  expense  per  ton,  per  mile  for  the  different 
sized  boats,  as  follows  : 

15.  For  25  ton  boat,  Si. 25 

For  55  “  0.733 

For  100  “  0.478 


Josiah  White  gives  the  expense,  with  boats  from  fifty  to  sixty  tons, 
at  three-fourth  cent,  and  100  tons  at  half  cent.  Compare  these  two 
statements  that  are  totally  independent  of  each  other,  and  not  the  re¬ 
sult  of  collusion  or  compromise,  and  we  find  that  the  proportion,  by  the 
two,  differ  but  of  the  expense  of  the  largest  as  compared  with  the 
middle  size,  or  one  cent  per  ton  in  a  hundred  miles,  and  consequently 
agree  with  the  above  tables  founded  on  the  data  furnished  by  the  acting 
manager  of  the  Lehigh  canal  company,  and  the  transporters  on  tha 
state  works. 
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IG.  Again,  canals  constn?cted  by  private  ccniponies  a/erortlit 
henclit  of  ibc  stcckholdcrs  who  risk  iheir  funds  in  hopes  of  K  xiving 
a  profit,  and  are  consequently  justified  in  charging  toll  in  s  ’  i.innnec 
as  to  make  the  work  most  prutifable  to  themselves.  Jf  U  •  •  ;  h.  they 
lose  tho  trade.  If  too  low,  they  are  not  paid  in  [)ro|;(.i  .’:  ..  to  the 
benefit  thf3y  confer  on  tho  public. 

17.  With  the  cornmonwealih  the  case  is  difTerent.  As  as  the 

canals  pay  in  to^-ost  on  cost,  the  siato  is  virtually  out  of  deb),  hough 

the  public  documents  may  show  many  millions  against  I  cr  The* 
The  object  would  then  be  to  reduce  the  tolls  as  low  as  jiossiuio,  so  that 
there  should  he  a  small  sinking  fund,  gradually  to  reduce  the  principal, 
for  it  is  not  the  policy  of  a  state  to  make  a  clear  profit  at  tl^c  c\pens<i 
of  her  citizens,  out  of  the  tolls  of  her  channels  of  con-mnni-  lation, 
and  thus  drive  away  trade  to  some  of  her  neighbors  who  h';ve  the 
power  of  carrying  cheaper  ,*  since,  by  a  reference  to  tl;e  table,  it  will  ' 
be  seen  that  the  toll  adds  200  per  cent  to  the  cost  of  transportation  with 
large  boats. 

The  results  given  above  are  not  visionary  matters,  altboui  h  they 
may  create  surprise.  They  are  founded  on  experience.  1  bey  do 
not  depend  upon  my  assertion.  1  have  here  given  nothing  of  my 
own,  except  the  calculations  to  show  more  distinctly  liie  legitimats 
conclusions  drawn  from  data,  furnished  by  men  who  are  eminently 
practical ;  and  who,  I  presume,  will  not  be  charged  w  ith  a  propensity 
to  “  builcHcastles  in  the  air.”  Should  any  one  doubt  fhe  acc  iracy  of  ^ 
the  siatenicnt,  I  would  merely  request  him  not  to  allow  others  to  think 
for  him,  and  depend  upon  vague  assertions  and  unfounded  hyj  «.»thesis, 
but  to  procure  the  necessary  facts  from  any  one  wlio  is  practically 
acquainted  with  the  subject,  and  make  his  own  calculations;  and 
he  will  probably  be  surprised,  as  I  have  been,  with  the  logical  deduc¬ 
tions  from  undoubted  premises. 

19.  It  may  be  well,  in  this  place  to  remark,  (hat  tlie  comparison 
between  the  two  lines,  the  one  by  way  of  tlie  Juniata,  and  the  other 
by  way  of  the  West  Branch  is  not  made  with  the  view  of  holding 
them  up  as  rivals.  We  have  more  formidable  competitors  to  contend 
with  north  and  south  ;  and  the  question  is  not  wheiher  the  Juniata  or 
the  West  Branch  shall  carry  the  trade,  but  whether  we  shall  secure 
the  transportation  by  furnishing  a  cheaper  and  a  better  route,  or 
whether  the  extra  expense  and  difRculties  of  the  present  line  shall  bo 
allowed  to  drive  the  trade  out  of  the  state,  and  consequently  our  own 
citizens  he  deprived  of  this  object  of  the  industry,  our  own  coflers  lose 
the  income  that  should  be  derived  from  the  work  already  constructed, 
and  our  own  commercial  capital  suffer  for  the  benefft  of  otliers  who 
have  borne  nothing  of  the  burden  of  the  improvements,  atid  will  here¬ 
after  bear  none  of  the  expenses  of  the  state  from  which  they  draw 
their  wealth. 

20.  'rhere  is  another  very  important  point  of  consideration.  By 
the  present  interrupted  communication,  there  is  great  irregularity  as  to 
time.  The  machinery  is  too  complicated  for  an  extensive  Uade.  Ar* 
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fieles  that  belonfi  to  the  same  individual  and  that  are  despatched  at 
Jthe  sam-i  lime,  become  divided,  sometimes  damaged  by  the  frequent 
changes,  sometimes  lost  and  when  the  owner  receives  the  first  parcel 
he  cannot  calculate  upon  the  arrival  of  another  that  started  at  the 
same  time.  These  frequent  changes  from  hand  to  hand  render  it  diffi- 
■cult  to  detect  the  oiFender,  and  holcf  out  temptations  for  extensive  rob- 
eries,  such  as  were  committed  during  the  last  season.  The  capacity 
of  the  portage  is  but  a  small  part  of  that  o'’ the  cnnal.  I  think  about 
one  seventh.  There  is  a  riijiditv  in  the  system  that  does  not  admit  of 
changing  from  one  point  to  another  according  to  the  change  of  trade 
with  the  season.  The  whole  business  must  necessarily  be  monopo¬ 
lised  by  heavy  capitalists  who  must  have  double  sets  of  boats,  double 
sets  of  cars,  and  five  sets  of  ao-ents.  Their  arrangements  must  be 
the  same,  whether  the  trade  be  light  or  brisk.  They  cannot  pursue 
the  course  adopted  by  individuals  who  carry  on  the  trade  where  the 
communication  is  ur. interrupted  betw'een  the  two  pt«nts,  as  for  in¬ 
stance,  between  Philadelphia  and  any  place  east  of  the  portage,  by 
way  ofihe  Schuylkill  and  Union  Coials;  remain  ra  home  and  attend 
other  business  a  part  of  the  season,  when  there  is  little  to  do  on 
the  canals,  and  at  another,  when  trade  becomes  brisk,  transfer  them¬ 
selves,  their  hands  and  iheir  horses  from  their  farms  to  their  boats. 
This  Ls  a  very  common  thing  on  the  route  mentioned,  and  would  ex¬ 
tend  with  the  line.  The  regular  boatmen  keep  up  the  regular  trade, 
and  the  transient  men  lall  in  when  it  is  more  profitable  than  their 
other  business,  whether  in  their  fields  or  workshops.  This  extra 
expense  is  not  therefore  tlirown  upon  the  price  of  transportation,  nor 
4s  the  public  burdened  with  the  support  of  a  number  of  idle  boatmen, 
during  the  time  when  they  have  liitle  to  do.  and  the  canal  is  conse¬ 
quently  supplied  with  good  citizens,  in  place  of  men  whose  idleness 
is  apt  to  lead  them  into  vice.  Under  the  present  arrangement,  which 
must  continue  as  long  as  tlie  line  is  interrupted,  a  man  who  can  save 
enough  to  buy  a  boat  and  horses,  cannot  in  man}'  places  get  an  oppor¬ 
tunity  of  exercising  his  industry,  although  he  may  not  be  able  to 
find  any  other  business  that  will  answer  as  well,  owing  to  want  of 
information,  or  from  some  physical  imperfection.  A  merchant  cannot 
engage  his  neighbour,  upon  whose  fidelity  he  can  rely,  (o  take  down 
a  boat  cf  produce,  meet  it  at  the  market,  see  his  merchandise  shipped — 
return  home,  and  make  hi.s  calculations,  not  only  as  to  lime  but  also 
he  certain  that  every  thing  will  come  safely  to  hand,  and  ail  together. 
He  mast  now  incur  an  extra  expense  in  the  transportation  of  grain, 
since  he  cannot  ship  it  in  bulk,  while  ar  ides  that  are  large  and  hea¬ 
vy  are  excluded,  from  the  difficulties  of  the  frequent  transhipments. 
As  the  trade  increases  the  difficulties  will  increase  in  proportion,  at 
least  maiy  of  them.' 

21.  Pennsvivania  has  entered  the  lists,  as  a  generous  rival  with 
the  s  ate;  north  and  south  of  her.  She  has  not  pursued  the  selfish 
policy  of  refusing  to  her  neighbours  the  extension  of  their  works 
within  her  borders,  w'hen  she  might  have  drawn  a  line  around  her 
Unfits,  and  refused  the  admiasion  of  competitors.  Time  will  show 
B 
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that  she  loses  nothing  by  this  magnanimous  policy  She  not  only 
bolds  a  commanding  position  from  her  imintnse  inieriial  S(  uiees-  of 
wealth,  Iku  her  geographical  situation  and  natural  laciiiiics  lor  the 
construction  oflhe  great  r'ational  arteries,  that  give  health  and.v.gour 
to  the  y(Hing  giant,  are  such  that  she  may  bid  defiance  to  any  injuri¬ 
ous  competition  from  north  or  south,  and  Ireely  admit  them  to  assist 
in  carrying  us  onwards  in  the  magnificent  course  of  impr<-verrienl- 
But  natural  advantages  will  be  of  no  avail,  unless  iinpn  vtd.  'the 
tortcise  won  the  race  from  the  swift  footed  hare,  who  foiind  to  her- 
Rorrow  that  what  she  thought  “lime  enough  proved  to  bo  little 
eDongli.”  Let  Pennsylvania  apply  the  fable. 

22.  There  is  no  intention  in  the  preceding  remarks  to  depreciate 
the  worth  of  the  present  main  line  of  communication.  Although  it 
has  its  defects  and  inconveniences,  it  is  a  noble  work  and  will  soon 
command  a  full  share  of  trad('.  from  the  busirioss  along  its  borders.  In 
the  irnmenco  business  on  the  Erie  Canal  of  New  York,  the  iradt;  from 
a  distance  is  scarcely  felt  among  that  which  commences  and  termi¬ 
nates  within  l  erself, 

23.  We  dare  not  reduce  to  figures  the  probable  amount  of  tonnage 
that  will  in  a  few  years  arise  from  the  intercourse  with  the  great  and 
growing  country  that  is  beyond  us.  Supposing  it  should  be  jirofitable 
to  bring  it  over  the  present  line,  our  own  business  would  sc(.n  l  e  em-- 
barrassed  by  it,  and  it  is  highly  important  for  those  along  the  present 
works  to  provide  in  time,  nnoiher  outlet  for  the  surplus,  or  they  will 
find  their  produce  and  merchandivse  shut  up  in  their  warehouses,  and 
be  obliged  to  seize  an  occasional  opportunity  to  slip  in  a  part  between 
the  articles  belonging  to  other  stales,  since,  according  to  the  invaria¬ 
ble  rule,  those  that  come  farthest  have  the  preference.  Without  this 
advantage  they  would  go  elsewhere,  and  even  with  it  the  greater  part 
of  ihe  distant  trade  will  he  forced  off  toother  chaniitls,  rather  than  sub¬ 
mit  to  the  delay,  uncertainty,  and  ii  convenience  of  a  communication 
prowded  beyond  its  capacity.  If  on  the  Eiie  Canal  of  New  York, 
we  find  at  times  a  line  of  boats,  half  a  inif«3  in  exte  nt  waiting  for  theif 
turn  to  pass  the  locks,  what  can  we  expect  with  a  loute  oi'  orie  seventh 
the  capacity.  That  another  outlet  can  be  nrr.de  is  ccitain,  and  it  i* 
hoped  that  the  present  conimunicaiion  will  go  fur  towards  settling  puW 
lie  opinion  on  this  point. 

24.  Taking  it  for  granted  at  present,  that  an  entire  wafer  cemmii* 
cicalion  is  practicable,  I  would  earnestly  press  the  im[)oiian«-o  of  an 
increase  of  dimensions.  Those  who  are  ('pposed  to  an  (  n!arg<  ment 
will  find  a  strong  support  in  the  opinion  of  judge  Wriglu  as  n  ay  be 
seen  by  a  reference  to  his  letter.  Still  with  ait  deference  to  the  best 
individual  authority  in  the  country,  I  can  not  give  up  niy  own  f  pinio* 
when  supported  by  that  of  every  other  praciicai  man  with  wlpm  I 
have  conversed  or  communicated  on  this  s  uljr.-l. 

With  reference  to  this  matter  the  following  c«  mnnnniratirn  was 
transmitted  to  the  board  of  canal  commissioners  at  the  time  of  its 
date. 
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Farrandsville,  24th  June,  1838. 

To  the  Bon^d  of  Canal  Commissioners  of  Pennsylvania^ 

GtiNTLKMEN  : - 

The  time  has  arrived  that  I  consider  it  my  duty  to  propose  a  plan 
of  improvement,  which  1  have  long  thought  would  cventUiilly  be  car- 
fied  into  effect. 

It  appeals  to  me  the  wisest  policy  to  suit  our  works  to  the  end  pro¬ 
posed  rather  th m  to  go  on  in  the  beaten  track  without  looking  to  the 
future,  and  thereby  find  that  during  their  construction  on  one  plan, 
the  country  has  advanced  so  far  as  to  require  an  entire  change,  and 
that  a  great  portion  of  the  original  cost  must  be  sacrificed  in  order  to 
suit  the  works  to  the  new  condition  of  things.  New  York  is  about 
doing  the  latter  in  order  to  suit  her  canal  to  a  distance  that  is  but  a 
fraction  of  what  will  be  opened  to  Pennsylvania,  when  her  thorough 
water  communication  is  completed,  and  boats  pass  from  the  Mississippi 
without  breaking  bulk,  as  I  arn  satisfied  will  be  the  case  as  soon  as 
the  necf^ssary  facilities  are  given. 

The  present  fs  a  propitious  time.  The  Union  canal  company  is 
ready  to  increase  the  cap  iciiy  of  their  canal  as  soon  as  they  can  pro¬ 
cure  the  funds,  the  Schuylkill  navigation  is  ready  to  meet  them.  The 
state  locks  are  to  be  doubled  to  Duncan’s  Island,  and  eventually  to 
Northumberland.  The  canal  is  yet  to  be  constructed  from  this  place  to 
the  Kiskimminitas  (and  wnen  that  is  finished  the  locks  must  be  doubled 
to  Pittsburg).  1  would  therefore  earnestly  request  the  board  to  allow 
me  to  make  the  first  step  towards  the  improvement,  and  construct 
a  canal  capable  of  carrying  boats  of  100  tons,  having  locks  of  the 
same  width  as  those  below  but  20  feet  longer,  n*aking  them  17  feet 
wide  by  110  feet  long,  and  depth  of  water  6  feet.  This  can  be  done 
without  any  great  increase  of  cost,  for  the  height  of  guard  bank  ne¬ 
cessary  to  keep  out  the  freshets  will  be  such  that  only  part  will  have 
to  be  raised  to  give  the  e‘xfra  2  feet  depth  of  water,  and  the  expense 
of  the  locks  but  slightly  increased.  The  corps  will  commei.ee  in  a 
lew  days  to  arrange  the  line  with  this  viesv,  at  least  so  far  that  all  the 
work  novv  done  shall  be  so  much  towards  a  final  improvement  and  not 
require  to  be  torn  up  when  a  change  is  to  be  made  ;  and  I  feel  confi- 
dent  that  it  will  be  done  at  no  distant  day.  Tlie  plan  that  I  should 
propose  would  be  similar  to  that  pursued  on  rail  roads.  Lay  iho 
foundation  for  a  double  track  but  put  on  single  superstructure,  or  in 
our  Ci4se,  have  the  work  constructed  of  the  present  size  in  ail  places 
where  it  can  as  well  be  done  at  any  oth-^r  lime,  but  along  the  blufi'* 
leave  sufficient  space  for  larger  dimensions. 

The  Lehigh  company  have  received  the  full  benefit  of  their  large 
canal.  Their  locks  are  2  i  wide  by  100  feet  long,  canal  bottom 
45  feet  wide,  and  water  5  feet  deep,  and  they  carry  100  tors.  I 
should  propose  34  feet  bottom,  or  even  32,  but  the  larger  thehetfer. 

Should  the  state  with  iho  magnificent  prospect  ot  a  command  of 
the  western  trade  by  the  way  of  the  Ohio,  hesitate  to  do  what  the  Le¬ 
high  company  have  done  for  their  own  local  purposes  1  When  we  see 
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what  New  York  is  doin^,  should  we  not  take  warning  from  her  expe¬ 
rience,  and  not  run  into  the  same difTicuItios  that  she  has  done?  {  hope 
the  Ixjard  will  at  least  sanction  an  increase  in  the  length  of  the  lock  to 
110  feet  in  the  chamber,  and  incurring  t!ie  slight  additional  expense 
•f  placing  the  banks  in  such  a  position  that  they  may  hereafter  bo 
raised  the  extra  two  feet  without  the  loss  of  what  has  already  been  done, 
and  in  that  hope  will  proceed  until  ordered  to  thccontrary  by  the  board, 
and  shall  use  my  utmost  endeavors  to  obtain  the  same  arrangement 
•n  the  Union  and  Schnylkill  canals. 

It  would  certainly  be  extravagance  to  lay  out  money  in  carrying 
through  a  plan  that  was  correct  lor  an  interrupted  trade  but  not  fora 
thorough  water  communication,  and  that  will  recjuire  alteration  as  soon 
as  the  connexion  is  formed.  The  question  is  one  for  the  board,  not  my¬ 
self  to  decide.  I  express  my  opinion,  and  I  have  reflected  much, 
although  1  have  said  but  little  on  the  subject,  and  shall  be  highly  gra¬ 
tified  if  the  board  see  the  subject  in  the  same  light  that  I  do,  and  order 
me  to  proceed. 

A  confidentinl  letter  of  the  same  tenor  was  written  to  several  indi¬ 
viduals,  and  I  had  the  grntiheation  to  find  myself  sustained  by  the 
highest  authority,  and  in  some  instances  where  I  expr4;;ted  opposition. 

A'desire  was  expressed  to  have  it  immediately  before  the  public, 
but  objected  to  on  the  grounds  that  it  might  become  connected  w'ith  the 
•juestions  that  were  at  that  lime  agitating  the  commonwealth,  and  as 
in  the  case  of  the  I^alional  Observatory  in  1825,  stand  or  fall  not 
on  its  own  merits,  but  according  to  the  ascendency  of  party. 

7'his  matter  was  again  presented  to  the  board  in  the  following 
communication. 

25.  Farrandsville  July  25,  1838. 

To  Thaddeus  Stevens,  Esq. 

President  oj  the  Board  of  Canal  Commissioners* 

Sir: — VVirh  respect  to  the  locks,  I  have  made  the  following  calcu¬ 
lations  of  the  extra  expense,  supposing  their  length  to  be  increased  20 
feet,  and  heighth  2  feet. 

7'aking  the  perch  of  stone  at  $4  50,  cement  Si  00  per  porch  of 


wall,  limber  18  cents,  plank  18  cents, 
Ibck  6  feet,  increased  cost  of  extra  length 

concrete  $2 

00, 

we  have  1 

But  usual  heighth, 

$660 

90 

S660  '90 

t  of  8  feet  lift 

833 

58 

5,835  0» 

4  “  9  “  “ 

961 

12 

3,844  48 

1  “  9^  “ 

1,032 

08 

1,032  08 

4  “10^  “  “ 

1,172 

56 

4,690  24 

1  guard  lock 

660  90 

16,723  66 

Add  ten  per  cent 

1,672  37 

18,396  03 
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There  are  18  locks,  and  consequently  the  expense  will  be  a  little 
over  $1000  per  lock. 

As  far  as  the  work  is  concerned,  the  question  of  increase  need  not 
be  decided  until  it  becomes  necessary  to  lay  the  bottom,  since  ihe  only 
change  would  be  an  increase  of  20  feet  in  the  length  of  the  chamber 
of  the  lock.  The  appropriation  being  small  in  proportion  to  ibe  ex¬ 
tent  of  the  work,  and  pleniy  of  room  for  its  employment  on  the  rock 
sections  during  the  winter,  the  locks  migh^  perhaps  be  left  until  m-xt 
spring.  Should  the  length  be  increased  it  would  require  112  perches 
per  lock  to  raise  the  walls  2  feet.  This  at  $5  50  per  perch — §616 
00,  and  extra  timber  say, $34  00 — $650  00  or  for  17  locks  §11,050 
additional,  add  10  per  cent  and  the  former  amount  of. $18, 396  03 
and  we  have  $30,551  03  to  complete  the  work  for  boats  of  100  tone 
as  far  as  the  locks  are  concerned.  It  would  lake  some  time  to  make 
out  an  estimate  of  tho  expense  of  raising  the  banks  an  extra  2  feet,  t« 
admit  water  6  feet  deep.  But  it  would  not  be  a  large  item,  since  our 
graded  banks  and  deep  cuts  take  off  a  great  part  of  the  distance,  and 
wonld  be  ready  for  the  extra  depth,  &c.  &c. 

The  subject  of  enlargement  was  again  submitted  to  the  board  as 
follows  : 

26.  ,  Kittannixg,  28th  August,  1838. 

To  Thaddeus  Stevens,  Esq,. 

President  of  the  Board  of  Caned  Commissioners. 

Sir: — I  should  be  pleased  to  have  the  views  of  the  Board,  as  to 
the  plan  upon  which  I  am  now  laying  out  the  Sinnemahoning  Exten¬ 
sion,  West  Branch  Division,  Pennsylvania  Canal.  Having  received 
no  directions  to  the  contrary,  I  am  now  working  bv  the  rule  that  I 
previously  adopted  and  mentioned  in  my  communication,  24  June, 
founded  upon  the  following  considerations,  exemplified  by  the  accom¬ 
panying  diagram,  showing  the  disproportion  between  locks  17  I'eet 
wide,  and  canal  bottom  28  feet. 

Supposing  the  boats  to  be  constructed  so  as  to  allow  6  inches  wind¬ 
age,  in  the  locks,  although  upon  some  of  our  canals,  but  2  inches^ 
are  left,  and  never  to  come  within  less  than  6  inches  of  boit<^m,  al¬ 
though  the  work  below  Farrandsvi  le,  is  calculated  to  allow  the  b  iUts 
to  run  at  bottom,  also  that  the  canal  aUvays  retains  its  nominal  width, 
which  in  fact  it  will  not  do,  for  one  month  after  the  water  is  let  in, 
and  we  find  that  two  boats  cannot  possibly  pass  each  other,  requumg 
2  feet  2  inches,  extra  width,  where  the  banks  are  of  earth  and  slope 
1^  to  1,  and  3  feet  3  inches,  where  the  berm  side  is  of  rock,  cut 
down  to  the  .slope  of  3  inches  to  the  foot.  'Phis  also  allows  the  c<)r- 
ner  of  the  bottom  of  the  boat  to  be  rounded  off',  at  a  radius  of  one  foot. 
If,  however,  two  flat  bottomed  boats  meet,  if  the  boats  be  wider,  if 
they  run  deeper,  for  instance  when  the  level  is  low,  or  after  the  r.n- 
g!e  ai  the  bottom  fills  up,  the  difficulty  in  either  case  is  increased,  and 
it  is  quite  possible  that  they  may  all  occur  together  and  make  a  soil 
greater  difficulty  or  rather  difference ;  for  in  either  case,  the  canal 
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woulil  bo  as  cfTeclually  slopped,  ns  if  one  boat  closed  the  whole  pas¬ 
sage?.  This  nrrangeii)(?ril  is  so  touch  out  of  proportion,  ibtti  1  eaimot 
imagine  vvlioiice  il  was  derived  except  that  because  the  Mew  York 
canal,  was  28  leet  bottom,  and  the  Juniata  canai  28  leet  bottont,  ;ndin 
both  c.ases  ilio  locks  15  feel  and  the  canal  lound  to  be  large  enough, 
therefore,  it  must  answer  with  locks  17  feet,  ?ind  that  this  width  has 
been  retained  without  n  flection,  and  perbapsalso  frotn  the  large  st/und 
of  40  leet  water  surface,  that  has  h  d  them  astray  as  to  the  real  ca¬ 
pacity  of  ihe  canal.  Still  such  having  been  the  practice,!  did  not 
•wish  to  make  a  greater  change  than  what  I  ibought  absolutely  necess¬ 
ary,  and  consecpjenily  have  given  directions  to  make  the  canal  28 
feet  bottom,  in  all  places  where  the  fioure  expense  of  increase  will 
not  materially  exc'^ed  the  present.  Hut  in  all  cases  where  the  pr€>- 
sent  vvould  have  to  he  ripped  up,  and  the  expense  materially  ineicased 
either  hy  cutting  deep  into  the  lace  of  a  rock  hlufl',  or  by  taking  ofT 
fhe  slope  wall,  cutting  away  the  inside  lining  of  the  banks,  forming  the 
outside  and  relaying  the  wall,  and  also  running  the  risk  ol  had  hanks 
from  taking  away  the  water  tight  lining.  Then  to  make  it  '62  Iret, 
or  4  feet  wider,  having  given  this  width  as  a  kind  of  compromise  be¬ 
tween  28  and  34,  which  I  think  should  he  the  minimum  size.  But 
with  32  feet  we  will  have  nine  inclu-sto  spare,  if  the  boats  allow  six 
inches  windage  in  the  locks,  and  before  the  corner  fills  up,  and  wlitn 
this  (»ccurs,  1  suppose  that  w’e  will  !>e  able  to  force  the  boats  past 
each  oilier  until  the  inconvenience  leads  to  a  further  increase  of 
widih,  &c.” 

27.  'Fo  this  letter  an  answer  was  received,  which  T  must  quote 
from  memory,  having  neither  a  copy  nor  the  original  with  me.  I  was 
allowed  to  goon  vvilii  the  canal  oflhe  size  proposed,  but  the  dirnensious 
oi  the  locks  vve re  laid  over  lor  consiileraiion.  it  is  worthy  of  remark, 
that  the  estimate  ol  i he  Sinncmalioning  Extension,  is  made  cut  upon 
the  supposition  of  a  canal,  32  feet  hoUvim,  and  leaving  room  (or  an 
jnerease  of  2  feet  in  the  height  of  the  banks.  The  work  is  also  now 
advancing  upon  this  plan,  while  the  size  of  the  locks  has  not  yet 
been  definitively  settled. 

Having  thus  given  “all  the  information  relative  to  the  expediency,” 
that  suggests  itself  at  present  in  answer  to  the  call,  that  is  more  com¬ 
prehensive  than  was  anticipated,  the  next  |')oinl  is  the 

28  PRACTICABILITY. 

On  this  subject  the  following  answers  to  the  annexed  circular  will 
he  read  with  interest,  showing  as  they  do  the  opinions  o.^  those  ii> 
vvhinn  the  public  is  accustomed  to  place  confidence. 

29.  It  must  be  remarked  that  m)ne  of  the  writers  mean  to  say 
positively  either  that  the  plan  might  not  be  improved,  or  that  wewill 
have  a  '^upply  on  the?  pr()ii(>sed  summit,  for  this  cannot  be  known  with- 
out  a  personal  examination  of  the  district.  Each  Inter  may  he  con¬ 
sidered  the  general  substanc  of  a  n'porl  that  the  writer  would  make, 
should  ho  find  tfie  facts  as  stated.  They  tiierefore  stand  upon  the 
same  ground  as  the  report  formerly  made  on  this  summit.  The  data 
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from  which  the  ro<m'’r  conchisivcs  were  drawn,  were  correct  as  far 
as  thc;y  wenf,  b(ii  did  not  contain  a  lull  account  ol  the  rcsf^urces. 
The  (Jala  for  ihe  loners  were  olitamcd  by  (-xleoding  the  I'orrnt  r  work, 
and  ascertaiiiirtg  that  the  most  important  [mrls  harl  been  omitted. 

Will)  respect  to  the  statenienis  made  in  rny  report,  there  is  no 
chance  of  a  material  error  so  as  to  atFect  the  lesuit  in  the  slightest 
degree,  except  in  point  of expense  in  the  dani. 

3J).  Had  these  gentlemen  who  have  answered  the  circular  held 
•commissions  as  consultinj;  engineers,  these  letters  with  a  little  change 
’Ot  form,  would  in  reality  h;ive  been  reports,  and  cost  the  (a)mmon- 
wealth  thousands  ol  dollars,  "^rhe  same  process  of  consultation  is 
frequently  pursued.  While  acting  in  cajnnexion  with  Caavass  White 
both  as  his  assistant,  and  when  tte  was  consulting  engineer,  (but  as 
my  preceptor,  whose  word  ftp  me  w<as  law,)  1  gave  to  him  the  facts 
and  my  own  opiuions  iti  writing,  he  drew'  his  .conclusions  and  the 
work  |)rogressed  accordingly,  altliough  he  was  hundreds  of  miles  dis¬ 
tant,  and  conseqenily  in  the  same  relative  position  as  the  gentleoien 
who  liave  favon.'d  me  with  their  o[)inions. 

31.  Tivjt  which  costs  us  nothing  is  sometimes  lightly  valued,  and 
the  knowledge  that  these  gentlemen  have  as  a  persona!  favour  to  my 
self  in  sustaining  a  great  national  work,  iiberalls'  given  their  views, 
without  commissions  or  expectation  of  consul  ling  fees,  and  tlsat  the 
whole  matter  has  not  cost  the  common we.alth  a  copper,  may  with 

.some  diminish  th  ;  importance  that  would  otherwise  have  been  attach¬ 
ed  to  it.  Should  the  legislature  see  proper  to  assume  the  position 
that  I  took,  and  ask  these  gentlemen  their  opinions,  they  would  then 
receive  m  >re  forma!  communications,  at  greater  length  and  dressed 
up  with  more  care,  hut  the  sum  and  substance  would  be  the  same, 
and  the  result  ihettce  drawn,  that  from  the  universal  conclusions  of 
all  who  have  (‘xpressed  an  opinion,  there  would  be  an  abundant 
•BUpply  of  water,  and  that  conclusion  mod^ified  in  only  two  Cc'ise.s  by 
the  proposition  to  rest  it  practically  before  the  work  was  cominenccd. 

32.  If  therefore  confidence  be  placed  in  my'  statement  of  facts, 
(in  which  1  cannot  be  mistaken,  and  which  1  can  easily  prove  if 
reqired  from  the  nn’es  alone.)  These  letters  will  have  the  same  credit 
as  reports  of  the  individuals  after  having  examined  the  country,  and 
ascertained  the  statement  to  be  correct,  and  would  therefore  settle 
the  qestinn  as  to  practicability. 

It  being  a  matter  of  indifference  which  comes  first,  the  letters  wdll 
<be  given  in  alphabetical  order. 

83.  CIRCULAR. 

FARRANDsviLnn,  5th  Octocer,  18.S8. 

Dear  Sir  : — I  wish  to  be  prepared  with  the  opinions  of  the  different 
‘engineers  of  established  reputation,  and  of  other  individuals  of  my 
acquaintance  who  are  familiar  with  such  questions,  respecting  the  sup- 
‘ply  of  water  for  the  pmposf'd  canal  from  the  West  Branch  of  the 
Susquehanna  to  the  Allegheny  river.  I  should  therefore  be  much 
xubliged  tx3  you  jf  you  would  give  me  your  conclusions,  drawn  from 
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die  following  facts,  delniled  in  my  report  to  the  canal  commissioners- 
of  Pennsylvania  read  in  Senate,  Isi  March,  1837,  and  for  the  accu¬ 
racy  of  which  I  hold  myself  responsible. 

I  have  not  the  least  doubt  myself,  but  I  wish  to  leave  no  doubt  on 
the  minds  of  others.  If  you  think  ditferently  1  wish  you  v.’ould  say- 
so  freely,  as  I  desire  your  real  opinion.  Also,  whether  you  agree 
with  me  in  the  confidence  that  we  can  command  an  abundant  supply 
for  locks,  110  by  17,  and  water  in  the  canal  6  feet  deep.  34  feet  bot-- 
tom. 

The  following  are  the  facts  shown  in  the  report.  There  are  14 
miles  to  be  supplied  from  the  summit,  including.  10  miles  of  reservoir, 
and  1  mile  of  tunnel.  VVe  can  construct  a  reservoir  of  an  average 
area  3  square  miles,  useful  depth  20  feet,  and-  extreme  depth  at  the 
dam  40  feet,  which  could  be  easily  increased  to  any  extent  desired  to 
meet  the  drainage.  Basin  drained  80  square  miles,  9  inches  per 
annum  fill  the  reservoir.  Average  rain  in  Lebanon-  (the  nearest 
known  point)  for  the  last  7  years,  40-46  inches,  greatest  44.78  and' 
least  34-49;  therefore  28  per  cent  of  least  amourvt  fill  the  reservoir. 
Gan  commence  the  season  with  full  reservoir,  and  as  it  is  drawn 
down,  leave  room  for  intermediate  rains,  supposing  more  than  9> 
inches  to  be  drained’ per  annum.  The  country  is  composed  of  steep 
ridges  in  horizontal  strata  of  coal,  clay-slate,  &c.  almost  water  tight ;  . 
few  springs  ;  discharging  the  water  very  suddenly,  and  then  drying 
up  (and  I  think  -|  will  flow  off,  but  have  estimated  but  26  per  cent.) 
A  drift,  say  6  by  6,  and  5  miles  long,  at  an  avenage  depth  of  50  feet 
below  the  surface  of  the  ground,  would  bring,  the  waters  of  Little 
Toby,  from  presem  surface  35  feet  above  bottom  of  canr.h  Drain¬ 
age  of  Little  Toby  150  square  miles^  andsuifable  for  reservoirs.  Can 
thence  extend  an  open  feed-^r  20  miles  and  bring  in  the  natural  flow 
of  Clarion  river,  the  main  supply  of  the  Allegheny  in  dry  seasons. 

Calculations: — Reservoirs  3  square  miles,  20  feet  deep,  equal  to 
1,672,704,000  cubic  feet,  14  miles  at  50  cubic  feet  per  mile  per 
minute  loss,  equal  to  241,920,000  cubic  feet  annum.  OtiC  lock  fall 
every  2|  minutes  15  by  90,  and  5  leet  lilt,  equal  to  1,036,600,000 
per  annum  of  240  days,  total  loss  and  lockage  l-'i78“720,fl00,  leaving 
sui  jilus  493,894,000,  or  nearly  5  of  the  whole.  This  is  only  from 
80  square  miles  at  9  inches  per  annum,  Avhile  we  have  an  extra  20 
miles  on  the  eastern  side  of  the  tunnel,  150  square  miles  on  Little 
Toby  and  the  Clarion  river,  at  20  miles  distance. 

VVm.  Lehman  Esq.  Resident  Engineer  of  the  Union  Canal,  under 
dat(i  of  28lh  Sept.  writes  thus. 

“At  no  time  this  year  wai?  the  summit  level  of  the  Ujaion  Canal  so 
low  but  that  we  could  carry  boats  with  20  tons  with  ease.  I  am 
now  better  satisfied  than  ever  that  the  waters  of  the  Union  Canal  are 
fully  sufficient  for  wide  locks  and  wide  canal.  Although  the  season 
has  be(m  so  dry,  yet  the  aid  ol  anotla'r  steam  engine  at  the  water 
works  on  the  Swatara  would  have  kept  the  summit  in  first  rale  order, 
and  it  would  have  saved  the  navigation  of  the  reservoir  which  has 
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been  too  low  for  boating  since  the  first  week  in  this  month.  The 
late  rains  are  bringing  the  dam  np  again.” 

Union  Canal  11  miles  (note,  Mr  Lehman  in  his  letter  says  18  miles) 
supplied  from  summit,  24  feet  bottom,  4  feet  deep,  locks  near  summit 
45  ieet  lift,  8.50  by  75  feet  area.  Reservoir  acres  afier  deduc¬ 
ting  pond  at  head,  not  drawn  down.  Bottom  of  channel  14  leet  below 
crest  ofdam,  or  10  feet  allowed  for  navigation.  VVoier  |)asses  from 
reservoir  11  miles,  and  there  works  3  water  wheels  and  supplies  one 
steam  engine  120  horse  power.  Only  get  abuut  ^  intD  the  summit 
96  feet  high,  the  rest  being  lost  as  water  power  and  enters  the  canal 
below.  Our  proposed  reservoir  would  be  more  than  4times  as  large, 
and  all  the  water  could  be  used,  besides  our  extra  leserv^iirs  all 
fiowing  into  the  snmmit.- 

ANSWERS.* 

34.  Mauch  Chunk,  October  21, 1838. 

Benj.  Aycrigg,  Esq. 

Dear  Sir  : — Yours  of  the  5th  inst.  was  not  received  until  a  short 
time  since,  owing  to  my  having  been  absent.  Front  the  description 
of  the  country  on  the  summit  of  the  proposed  canal  between  the  Sus¬ 
quehanna  and  Allegheny  rivers,  and  facts  relative  to  the  leasibiiity  of 
constructing  reservoirs  and  feeders,  as  detailed  in  your  letter.  1  do 
not  hesitate  to  say,  that  P  fully  concur  with  you  in  the  belief  than  an 
abundant  supply  of  water  can  be  had,  to  Iced  a  canal  of  the  dimen¬ 
sions  you  propose,  and  do  the  most  extensive  business* 

I  observe  that  you-  have  allowed  but  50  feet  per  mile  per  minute  to 
stipply  the  canal.  Uttless  the  location  and  soil  is  unusually  favorable, 
I  am  disposed' to  think  that  it  will  prove  not  to  be  enough..  In  all  the 
canals  which  I  have  had  any  thing  to  do  with,  Lhave  uniformly  fimnd 
the  expense  of  water  to  be  much  more  than  that  amount.  'J'he  first 
year  on  the  Delaware  and  Raritan  canal,  it  required  about  125  cubic 
yards  [feet?]  per  mile  per'miniute — the  second  year  about  100  leet  The 
main  canal  passes  over  unusually  favorable  oround  for  the  rea  ntion 
of  water;  the  feeder  is  not  as  favorable — the  soil  is  quite  porous,  take 
the  whole,  I  think  it  a  fiiir  average.  A  short  canal  about  six  miles  in 
length  on  the  Connecticut  river  above  Hanford,  required  the  sea¬ 
son  150  feet.  1  have  not  had  an  oppartuniiy  to  gauge  the  v  ater 
since,  therefore  cannot  say  what  it  now  requires,  A u  .atu rop?  was 
once  made  to  ascertain  How  much  the  Morris  required,  but 

owing  to  the  irregularity  of  their  apparatus,  nothing  satislactory  was 


(  *That  there  may  be  no  doubt  at  the  present  or  any  future  lime,  when  the  pub* 
lie  is  prey>ared  for  the  improvement,  and  the  question  comes  to  be  serioos'v  agi¬ 
tated,  I  send  ihe  original  letters  with  f-uch  parts  as  do  not  belorip  O-oii-estn* 
question,  erased.  As  they  are  personal  favours  l©  myself,  I  desire  that  tl »  may 
be  returned  to  me  after  copies  are  secured. 
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obtainetj.  But  if  it  should  provo  that  fifty  feet  is  not  cno«;j4»,  nnd 
should  require  100,  you  si  ill  have  a  large  surjilus,  therefoi-e  auj 
doubts  oii  the  subject  must  vanish. 

Yours  very  respectfullv, 

E.  A.  DOUGLASa 


35.  Williamsport,  Oct.  24,  1838. 

Sir  :  —  About  a  year  before  you  commenced  the  survey  lo  ascertain 
if  it  were  practicable  to  connect  the  West  Branch  of  the  Susquelianna 
by  canal  with  the  Aliegiienv,  I  wrote  to  .iosiah  While  on  the  subject, 
and  expressed  a  belief  (hat  it  could  be  efTec'ed. 

The  data  upon  whicdi  1  founded  rny  calculations,  were  statements 
from  Vlr.  Wilson  as  lo  ihe  ex’ent  of  country  that  would  he  drain«  d  into 
reservoirs  and  levels  taken  by  l,Mn  on  both  sides  of  the  summit.  Ta¬ 
king,  therefore,  one  sixth  of  the  wdiole  quantity  of  water  that  would 
fall  on  the  surface  drained  as  directly  applicable,  I  considered  the 
quantity  ample,  at  least  for  a  trade,  equal  to  the  capacity  of  the  Juni- 
•  ata  route. 

You  estimate  nine  inches  of  what  would  fall  ns  supposed  to  be  di¬ 
rectly  applicable.  My  estimate  would  be  about  six  inches,  and  I 
think  it  full,  as  great  allowance  should  be  made  fordocal  circumstan¬ 
ces,  w'here  the  extent  of  surlace  to  be  drained  is  so  very  remoto 
from  the  reservoirs.* 

Y()ur  evStimaie  is  also  made  for  boats  [fock.s?]  15  feet  by  90.  Ifl 
recollect  rightly,  [  proposed  that  the  loc ks  should  be  180  feel  by  17 
with  an  extra  set  ofg;rTes  similar  to  those  at  Farra-ndsville,  so  that  the 
one  half  could  ho  used  for  boats  of  the  ordinary  size,  and  in  time,  if 
the  plan  of  doubling  the  clvirnbers  in  a  line  were  adopteil,  boars  carry¬ 
ing  from  120  to  150  tons  would  be  f  lund  more  advantageous,  and 
economize  water  at  the  summit  to  a  greater  degree  iti  prf»portion  to 
the  amount  of  tonage  passed,  than  boats  carrying  from  .30  to  GO  tons. 

With  the  supply  dhal  can  be  broght  from  Toby’sereek  m  addition  t® 
iheo’her,  it  would  appear  that  a  doubt  could  hardly  arise,  yet  lie- 
fore  the  commonwealth  underiakes  a  workofsuch  magnitude,  it  would 
bewail  to  ascertain  bevond  a  shadow  ofdoubl  the  exact  quantity  of 
water  that  could  be  relied  on.  Would  it  not  he  a  good  plan  to  appoint 
persons  for  a  year  to  gauge  frt^quenily  all  the  principal  chanmds  by 
which  the  drainage  is  conveyed  to  the  sites  of  the  reservoir  at  a  point 
wheri^  thev  would  iniersect  iham,  and  found  a  calculation  upon  that 
supply  alone,  as  no  local  circumstances  would  then  exist  except  with¬ 
in  the  bounds  of  the  reservoirs,  fur  evaporation  a  safe  calculation 

*  Notm — Not  over  five  or  six  miles  at  firlhost,  Mr.T.  ij  not  answe’‘at)lc  for 
this  crroiifou '  suj){)  siiini)  sittce  it  was  not  rneiitioneil  ir.  the  circiilvr.  anti  he  hac 
drawn  the  eonelus-.on  f  om  the  jfian  of  feeding,  formerly  proposed,  which  is  quit® 
different  Irom  the  pretent.  il.  A. 
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would  bf*  tbo  depth  when  full,  nbsorplion  would  cease  in  time,  an4 
leakage  bo  prevented,  indeed  the  supjily  that  would  flow  inio  iho 
Tfcservoirs,  beside  that  through  the  channels,  would  balance  absorp¬ 
tion  and  leakage. 

Ex  use  me  for  not  replying  sooner,  as  I  am  at  present  much  enga¬ 
ged  on  the  line.  In  haste, 

ROBT.  PARIES. 


30.  Lebanon,  Nov.  28,  1838. 

B.  Ayckigg,  Esq. 

Civil  Engineer* 

Dear  Sir— Your  letter  of  the  21sf  instant  has  just  been  received. 
If  1  am  not  mistaken,  the  datajurnished  by  you  in  regard  to  the  sup¬ 
ply  ol  water,  is  this,  the  average  area  of  the  reservoir  three  square 
miles.  Basin  drained  eighty  sq  tare  miles,  and  that  nine  inches  drain¬ 
age  per  annum  will  fill  the  reservoir.  Cfsnal  to  be  supplied  fourieea 
miles  inclusive  of  the  summit  level.  From  such  data  1  have  no  doubt 
but  an  abundant  sup[)ly  of  water  is  at  command  to  supply  any  amount 
of  bu?iness  that  m;iy  be  done  through  one  set  o(  locks  filteen  by  ninety 
feet,  with  five  feet  lift. 

Capacity  of  reservoir  =  1,672,704,000  cubic  feet ;  fourteen  miles 
canal  at  fifty  cubic  feet  per  mile  per  minute,  leakage  and  evaporation, 
loss  —  241,920,000  cubic  feet  per  annum.  Oi'.e  l<jck  full  in  2^ 
minute^,  fifteen  by  ninety  and  five  feet  lift  =  I,(t36,800,0n0  fier  an¬ 
num  of  210  days;  leaving  a  surplus  of  493,894,000,  or  iieaily  one- 
Iburth  of  the  whole. 

Fnan  some  interesting  examinations  made  by  John  B.  Jervis,  Esq., 
chief  engineer  on  the  Chenango  canal,  N.  1.,  it  appears  that  ti^e 
drainiige  of  the  year  was  found  to  bo  (',623,  or  over  Indf  the  lading 
water.  Ju  Madison  Brook  valley,  whore  the  surrounding  country 
consio'ed  principally  of  easy  slopes,  and  the  usual  proportion  (d  cul¬ 
tivated  land,  the  drainage  from  June  to  October,  18  ^5,  was  0,246  of* 
the  rain  which  fell. 

Yours  respectful! v, 

SIMEON  GUILFORD. 


37  CHAMBKRscnRG,  Pa.,  Nov.  26,  1838 

Dear  Sir. — Your  favor  of  the  5th  October  was  only  received  a 
few  d-is  s  ago,  having  been  sent  after  me  to  different  places  ns  far  as 
Grec'i.-hurg  and  back  to  this  place. 

You  ask  me  therein  for  the  “conclusions”  drawn  from  the  facts  you 
slate,  and  whether  I  agree  with  vou  in  the  confidence  that  you  com¬ 
mand  an  abundant  supply  of  water  on  your  Aliegbeny  summit,  with 
Locks  1 10  by  17  feel,  and  wa’er  in  the  canal  6  feet  deep  by  34  feet 
bottom— 14  miles  to  be  supplied. 
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I  fear  thfit  the  delay  occasioned  by  receiving  your  query  and  the! 
limited  time  now  ai  my  command  to  investigate  the  subject,  will  render! 
any  reply  of  little  value  to  you.  The  calculations  however,  which! 
you  have  made  in  regard  to  the  supply  of  water  to  be  collected  intcl 
ihe  reservoirs  you  design,  appear  to  be  correct;  and  your  experience 
in  this  matter  has  no  doubt  enabled  you  to  take  every  advantage  of  the 
locality,  witli  which  I  regret  to  be  totally  unacquainted. 

The  method  of  supplying  a  canal  during  the  dry  season  of  the  year, 
with  water  entirely  drawn  from  reservoirs,  is  by  no  means  novel.  In 
the  case  you  speak  ot,  a  sufficiency  appears  to  be  at  command  foi 
the  whole  year.  The  supply  intended  to  be  collected  from  rains  ol 
the  surface  you  can  drain,  appears  equally  moderate,  if  too  much  i? 
not  lost  by  leakage  and  evaporation  in  the  reservoir. — The  most  re¬ 
markable  instance  1  have  noticed  of  water  collected  in  this  manner 
from  drainage,  is  described  in  a  report  on  the  Shaw  water  works  in 
Scotland.  The  great  reservoir  located  there  by  Mr.  Thom,  covers 
296  acres,  drains  3600  acres,  has  a  depth  of  48  feet,  and  contains 
284,424,172  cubic  feet  water.  The  annual  amount  of  rain  ir 
that  country,  is  said  to  be  less  than  in  this,  but  about  60  percent,  ol 
the  rain  must  at  all  events  have  been  collected  into  this  reservoir. 

In  me  autumn  of  1834,  Mr.  E.  H.  Gill  and  myself  were  engaged 
by  the  Sandy  and  Beaver  canal  company  to  examine  the  quantity  ol 
of  water  that  might  be  rendered  available  on  their  summit  level. 
During  our  engagement  there,  we  extended  our  examination  to  the 
Licking  summit  of  the  Ohio  canal,  then  in  operation — this  portion  ol 
the  canal  was  supplied  for  upwards  of  20  miles  entirely  from  a  reser¬ 
voir,  and  nolvvitlistanding  the  streams  which  usually  flow  into  it  ithac 
for  many  weeks  been  dry,  tin’s  reservoir  had  been  able  to  furnish  an 
ample  supply  of  water  for  the  exigencies  of  the  trade. — That  reser¬ 
voir,  when  full,  covers  2,750  acres,  to  an  available  average  depth  o. 
67  inches — of  this  31  inches  had  been  drawn  off  previous  to  the  Isl 
October,  and  36  inches  remained.  The  surface  was  probably  reduced 
about  4<  0  acres  in  extent,  and  by  gauging,  we  found  that  1,329  cubic 
feet  per  minute  was  discharged  into  the  canal  at  that  lime,  'fhe  cir¬ 
cumstance  that  the  trees  had  not  been  cut  down  and  removed  from 
the  surface  of  the  ground  occupied  as  reservoir,  and  continually  fell 
down  in  the  water,  occupy  iug  the  space  that  the  water  ought  to  have, 
operated  materially  against  making  any  calculation  of  the  acluai 
quaniitj  of  water  in  the  basin. 

The  summft  of  the  Chesapeake  &  Ohio  canal,  as  examined  by 
Gen.  Bernard,  was,  if  I  recollect  right,  also  to  have  been  supplied  by 
water  from  reservoirs  alone.  These  canals  and  the  Union  canal  are 
>50  near  to  your  line  that  it  is  likely  people  interested  in  the  sehjecl 
may  examine,  ar  at  least  inquire  into  them.  T*  appears,  however,  tc 
me  very  important  that  the  streams  which  ymu  intend  to  use  in  eliarg- 
ing  the  reservoir,  should  be  constantly  and  of  course  carefully  gnugee 
through  every  day  in  the  vear,  and  for  as  majiyvis  could  be  thus  re¬ 
corded  before  entire  confidence  could  be  placed  on  their  supply.  Il 
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w'ould  also  be  interesting  to  know  from  survey,  the  exact  area  drained, 
md  the  annual  quanlily  of  rain  which  fell  on  this  surlace.  iho 
luanlity  of  water  might  be  thus  ascertained  with  accuracy;  the  loss  by 
ibsorption  and  evaporation  in  proportion  to  the  quantity  that  would 
je  available,  would  thus  be  established,  and  no  doubt  could  exist  m  any 
persons  mind  as  to  an  ample  and  sure  supply.  1  have  often  thought 
on  this  subject,  and  regretted  that  such  an  experiment,  at  least,  snould 
have  been  neglected  so  long,  when  the  result  w.ll  he  nsefnl  in  a  very 
great  many  ways  of  application,  as  lor  lands,  mill  |X)wer,  supply  to 

towns,  &;c.  .  . 

1  reoret  that  I  must  leave  this  interesting  subject  to  you  m  so  hasty  a 
manne”.  The  limits  ot  a  letter  can  only  hint  as  to  what  should  be  ex¬ 
pressed  more  fully  and  more  maturely  digested.  I  hope,  liowever,  that 
you  will  at  your  leisure  favor  me  with  any  observations  that  may  seem 
interesting,  and  that  you  will  excuse  that  I  only  can  oiler  such  com¬ 
mon  place  remarks. 

Yours,  very  respectiully, 

HOTBER  BAGE. 

B.  Aycimgg,  Esa.  Civil  Engmeer. 


3Q  Lebanon,  Nov.  20th,  1838. 

B.  Aycrigg,  Esq. 

Dear  Sir.—I  have  to  acknowledge  tlw  recept  of  your  letters  of 
October  5,  and  November  2,  and  will  endeavor  to  say  sornethmg  in 
reo-ard  to  a  “  supply  of  water  for  the  proposed  canal  from  tlie  west 
branch  of  the  Susquehanna  to  the  Allegheny  river.” 

Without  entering  into  any  particular  details,  I  will  merely  state, 
that  1  have  carefully  examined  into  the  resources  you  have,  as  laid 
down  in  your  letter  of  5th  of  October,  and  compared  them  with  the 
xavailabie  means  for  the  supplying  of  the  summit  level  on  the  Unton 
caaal,  and  find  that  you  will  have  five  lold  the  amount  of  water  at 
command  in  the  reservoir,  which  is  to  form  a  part  of  your  naviga¬ 
tion,  to  what  the  summit  of  the  Union  canal  has,  while  you  will  have 
but  U  miles  of  canal  to  supply,  including  10  rntles  of  reservoir  and 
one  mile  ot  tunnel,  when  the  Union  Canal  has  to  be  supplied  «enr 
18  miles*  with  only  one-fifth  part  of  the  means  that  you  have,  and  this 
without  taking  into  view  the  great  additional  amount  of  water  you 
may  gain  bv  taking  in  the  Little  Toby  and  Clarion  river.  A  very 
important  aavanlagc  you  have  too  over  the  summit  on  Union  Lanai, 
which  is,  that  your  drainage  is  much  more  extensive,  and  it  is  all  di- 
rectlv  into  your  summit,  which  is  not  the  case  on  the  sumnn^it  ot  the 
Union  canal.  We  never  experienced  so  dry  a  season  on  the  Union 
canal  as  what  the  last  was,  and  yet  with  the  very  small  proportion  ot 


*  I  think  that  Mr.  Lehman  has  inadvertently  called  the  distance  supp hed  fiora 
the  summit  18  miles.  We  have  been  accustomed  to  call  it  11  and  15  miles,  there 
being  11  miles  fully  and  4  partially  supplied,  and  perhaps  a  fair  average  \N^uld  re 
about  12^  miles.  ‘  ^  * 
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»nrans  resorted  to  f^.)r  Keepinji  up  the  navigation,  it  was  highly  gra* 
lifying  lo  hear  Irnrn  ali  the  boatmen,  that  they  got  along  ihrougn  the 
Unit)n  canal  with  much  greater  ease  than  what  they  did  either  on  (he 
state  or  iSchuylkill  canals.  1  have  no  hesitation  in  saying,  that  the 
means  you  have  nt  comnifind  i’)r  supplying  your  summit  will  b<;  fully 
sufficient,  and  in  regard  to  vour  havng  lucks  110  hv  17  feet  in  the 
chamber,  they  will  he  more  economical  in  the  use  of  water  than  sruaU 
ler  locks,  as  large  locks  will,  at  all  limes  pass  a  much  greater 
amount  of  lonage  in  prop(<rti«)n  to  the  wfiter  expended,  than  what 
smaller  locks  will  db.  The  size  of  your  canal  loo,  34  feet  bottom,  8 
feet  deep,  is  right. 

In  regard  to  the  enquiry  made  in  your  letter  of  the  2nd  inst.,  rela¬ 
tive  lo  “  notes”  from  ‘Mime  lo  time,”  to  be  taken  hv  Mr. - of‘Mhe 

height  of  water  fibwing  over  the  great  dam,  and  when  below  the 
cresM  lo  note  the  height  and  also  the  amount  of  opening  in  the  sluices.” 
All  this,  as  you  say,  would  be  importani,  I  would  give  you  with  a  great 

deal  of  pleasure  if  I  could  get  it  out  of  Mr.  - .  He  coinnienced 

with  keeping  notes,  bat  did  not  carry  tbern  through.* 

Very  respect fully^ 

Yours,  &c. 

VV.  LEHMAN. 


39.  Columbia,  November  12,  1838. 

Dear  Sir:^ — Your  letter  of  the  5th  ultimo  was  duly  received. 
In  reply,  to  your  queries  respecting  the  practicability  of  supplying  a 
canal,  under  the  circumstances  therein  mentioned,  allow  me  lo  submit 
the  following  argument: 

Your  proposed  reservoir  of  three  square  miles  area  and  twenty  feet 
deep  will  contain  upwards  of  J  GOO  millions  of  cubic  feel  of  water, 
it  is  to  be  filled  by  the  draiivige  of  a  basin  of  eighty  square  miles, 
upon  which  there  falls  annually  not  less  than  thirty-four  inches  of 
rain,  making  a  total  of  more  than  G,000  millions  cubic  feel  of 
water,  which  will  allow  nearly  ihia e-fourths  the  whole  quantity  for 
absorption  and  leakage.  Considering  the  nature  of  the  soil  c  imposed 
of  clay,  clay  slate,  &c.  this  appears  to  be  a  very  liberal  allowance. 
I  have  therefore  no  doubt  of  the  practicability  of  filling  the  reser* 
voir  from  this  source. 

Now  to  ascertain  whether  this  supply  will  be  sufficient  for  the 
eanal  of  the  required  dimensions  we  must  estimate.  First,  the  quantity 
required  to  fill  the  locks  while  in  constant  use  during  the  working 
season^say  of  eight  months  or  two  hundred  and  forty  days.  Secondly, 

*Notr. — Xsj'onn  n?  the  Rxamination  was  finished  and  I  knew  the  character  of 
|he supply  for  our  eumnnt,  I  requpsied  Mr.  liphinan  to  procure  those  notes  forme, 
finco  I  know  that  a  vust  amount  of  water  runs  lo  waste  over  the  darn  in  the  Swa. 
lara.  B.  A. 


the  quantity  lost  by  leakage  along  the  whole  length  of  canal  during 
the  scuno  linae.  Thirdly,  ihe  loss  by  evaporation  from  both  n  rvoir 
aad  canal,  during  the  longest  probable  dn^ught,  say  lour  months. 

In  calculating  the  hrsi  of  these  quantities,  I  have  taken  the  largest 
dim?nsio  is  given  in  vour  letter,  to  vvii:  110  bv  17,  and  lent  lilt. 

For  the  second  itena,  1  perceive  you  liave  made  an  allov\ lu.ce  of 
50  cubic  feet  per  mile  per  minute,  which  is  sufficient  to  enrqay  the 
whole  canal  in  thirty-six  days.  Iiistances  are  recorded,  such  as  the 
canal  De  Narb'nne,  which  emptied  itself’ in  tAenty-one  days,  and  the 
feeders  ol‘  the  Languedoc  canal  in  twelve  days,  but  these  appear  to 
be  extraordinary  cases.  Mahan’s  civil  engineer  gives  about  tea 
feet  per  mile  per  minute  for  a  new  canal,  whtch  is  perhaps  the  other 
axtreme. 

For  such  soil  as  you  descibe,  1  should  suppose  your  allowance  a 
very  fair  one. 

For  the  third  item  I  have  taken  the  authority  of  Snaealon,  whose 
«iata  are  the  most  liberal  1  can  find  on  record,  he  says  a  four  months 
«lrought  will  not  lower  a  reservoir  by  evaporation  more  than  10 
kiches. 

Here  follows  the  calculation  from  the  above  data,. 

Contents  of  reservoir  3  square  miles,  20  feet  deep,  1,072,704,000 
On  lock  110X17X6  filled  every  3  .min¬ 
utes,  per  year  of  24  >  days  1, '282, 544,000 

Leakage  14  miles,  5.0  cubic  feet  per  m. 

per  m.  241,920^000 

Evaporation  during  4  months,  &c.  7^,790,000  1,597,254,000 

Surplus,  75,45(k000 

When  we  consider  that  the  season  can, always  be  commenced  with 
a  full  reservoir  and  that  no  allowance  is  made  above  for  intermediate 
rains,  and  that  the  estimate  for  filling  the  locks  evey  3  minuie.s,  is 
more  than  four  times  what  would  be  required  by  the  present  trad©  of 
the  Pennsylvania  canal,  1  think  no  doubt  can  be  entertained  ot’  the 
sufficiency  of  supply  from  the  reservoir  alone,  and  should  the  irade 
ever  increase  to  such  an.  amount,  as  to  render  a  further  supply  ne¬ 
cessary,  the  profits  arising  from  such  an  increase  of  trade,  will  be 
sufficient  to  justify  a  resort  to  your  proposed  feeder,  drawn  Ifom  To¬ 
by’s  creek  and  Clarion  river^ 

Respectfully  yours, 

S,  VV.  MIFFLIN,  C.  E. 


40.  Philadelphia,  Nov.  30,  1838. 

D.  AycaiGG,  Esq. 

Dear  Sir  : — Your  letter  dated  October  5th,  but  post  marked  Nov,  22, 
was  received  by  me  tiiree  days  since,  and  according  to  your  request, 
I  have  examined  your  data  and  calculations  and  very  frankly  give  you 
Ihe  results. 
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From  what  you  say  of  the  country  1  am  satisfied  that  enough  wa¬ 
ter  can  be  had  for  (ho  su|)[)ly  oflhe  canal  yon  contemplate,  without  re¬ 
sorting  to  Little  Toby,  provided  you  increase  the  dimensions  of  your 
reservoir,  or  add  another  of  a  similar  kind  and  take  into  it  the  drain¬ 
age  of  the  twenty  square  miles  cast  of  your  tunnel. 

I  am  not  satisfied  with  the  results  to  which  you  have  arrived,  and 
therefore  give  my  calculation  below. 

cubic  feet. 

1.  Amount  required  to  fill  the  prism  of  canal  in  spring, 

,  14  miles  long,  4  feet  deep,  28  feet  bottom,  10,053,120 

2.  Leakage,  soakage  and  evaporation  100  cubic  feet  per 

mile  per  minute,  same  distance,  483,840,000 

3.  Lockage  as  in  your  estimate,  1,036,800,000 

4.  Evaporation  on  reservoir,  3  square  miles  3  feet  per 

annum,  260,905,600 

5.  Filtration  of  reservoir  equal  to  6  feet  per  annum 

same  surface,  501,811,200 

Total,  2,283,409,920 


This  amount  which  is  610,705,920  cubic  fiict  more  than  the  whole 
content  of  your  reservoir,  :s  as  iittle  as  I  would  be  wiUing  to  calcu¬ 
late  upon  to  feed  a  canal  under  similar  circumstances.  I  fhink,  how¬ 
ever,  that  you  have  underrated  the  amount  which  would  flow  into  the 
reservoir,  and  that  twelve  inches  upon  the  whole  extent  drained  is  a 
reasonable  calculation. 

cubic  feet. 

This  upon  80  square  miles  would  be  2,230,272,000 

And  upon  the  20  additional  at  the  eastern  end,  "  557,568,000 

Total,  2,787,840,000 

WI»i<3h,  if  sites  for  storing  it  can  he  had,  I  consider  an  ample  sup¬ 
ply,  wil'hout  fliere  being  any  occasion  for  a  resort  to  so  formidable  a 
ieeder  as  would  be  required,  in  order  to  bring  the  waters  of  Little 
Toby  into  your  surmnit. 

Of  course  I  do  not  pretend  to  give  an  opinion  on  the  subject  of  re¬ 
servoir  arrangements  ;  for  without  examining  the  ground,  it  would  bo 
impossible  t(»  form  a  judgment  on  the  propriety  of  any  particular  plan^ 
nor  do  1  wish  to  be  understood  as  expressing  an  opinion  that  a  water 
oommunication  by  the  route  of  the  Sinnemahoning,  is  advisable,  for 
eveirwere  the  quf  stion  of  water  set  at  losl  conclusively,  and  an  ample 
supply  demonstrated  to  exist,  I  think  the  other  difficulties  and  objec¬ 
tions  to  be  exceedingly  great. 

I' am  very  truly  your  friend. 

^  EDWARD  MILLER. 

P.  S.  On  looking  over  the  above  it  has  occurred  to  me,. that  the 
amount  of  trade  which  you  have  calculated  upon,  is  so  exceedingly 


^rea’t,  t'hat  1  cnti  Imfdly  suppoce  it  possible  that  U  can  1x3  »nifclfrated 
■during  the  present  age.  The  item  of  lockage  water  iherelore,  which  is 
hy  far  the  largest  in  y(Mjr  estimate,  might  be  reduced  console i ably, 
and  j)n>bal>ly  to  a  suflicicnt  extent  to  make  the  single  reservnir  which 
you  have  proposed,  suIFicient,  without  reso^rliog  to  the  eastern  reser¬ 
voir  oF  which  J  have  s[>oken.  .  1C.  M, 


41-  Columbia  College,  (N.  Y.)  Oct. '20,  rS88- 

Sir  : — I  have  examined  the  calculations  and  circumstances  which 
you  have  communicated  to  [t>8,  in  relalion  lo  the  supply  of  water  for 
the  proposed  can-a!  from  the  VVest  Branch  of  the  Susquehanna  to  the 
Allegheny  river.  do  not  consider  that  there  need  be  .the  least 
doiibt  that  lire  proposed  reservoir,  receiving  the  drainage  of  bO  square 
cniies  of  a  country,  such  as  you  describe  it  would  suffice  for  the  sup¬ 
ply  of  the  canal  for  many  years  after  it  shall  be  constructed,  it 
■is,  however,  to  be  taken  into  account,  that  the  clearing  and  cuhivation 
which  will  probably  follow  the  cirmplelio-n  of  a  navigation  will  produce 
a  change  in  the  flow  of  the  surface  waters.  It  is,  therefore  well,  that 
you  have  included  in  your  plan  of  supply,  the  use  of  the  waters  of 
the  Little  'rohy  and  Clarion  rivers.  When  these  shall  he  added  to 
the  supply  of  the  reservoir^,  it  may  fee  considered  as  certain,  that  a 
canal  of  the  largest  dimentvions  and  carrying  its  foil  amount  of  trade, 
rjnay  be  supplied  without  risk  of  failure, 

1  am  sir  resDeclfollv, 

Yourob’t  servant, 

JAS,  RENWTCK- 

Col.  B,  AVCTtIGG, 

One  of  the  Chief  Engineers  of  the  state  of  Pennsylvania. 


4^.  Catta  wist  A,  Colurabia  CO,  Pa»  October  26th,  1838- 

AvcRioG,  Eso-. 

Civil  Engmeer, 

Dear  Sir  : — Having  considered  the  case  stated  iti  your  leKerof 
the  5th  insl.  my  opinion  is  that  you  have  proved  the  practicalhlity  of 
comrnaBding  a  sufficient  8Up\ily  of  water  for,  the  tsumrnit  level,  of  the 
proposed  canal  between  the  West  Branch  of  the  Susquehanna  arwl 
'the  Allegheny  river.  I  think  thnt  the  loss  hy  soakage  and  evaporation 
from  the  surface  of  the  reservoir  W'ill  exceed  your  estimate;  hut  that 
this  will  be  nanch  more  than  counterbalanced,  by  your  being  able  to 
comm.-u.d  at  least  twelve  indies  of  water  from  the  surface  drained, 
instead  o'{  nine  inches  which  you  have  estimated-  With  a  reservoir 
capable  of  storing  up  twelve  inches  of  drainage,  from  «  surface  of 
^eighty  square  miles,  and  with  a  feeder  from  the  liltfo  Toby,  I  think 
t(2aat  wilhoufl  a ny  aid  from  the  Clarian  river,  you  will  ■have  water  enough 
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for  “a  canal  of  34  feet  bottom,  and  six  feel  deep,  with  locks  110  by  17 
ieet,”  and  it  is  my  decided  o])inion,  a  canal  ol’  dimensions  cijual 
to  these,  ought  to  be  constructed. 

Yours,  very  truly. 

S.  vv.  ROBERTS, 

Civil  Kn^imer, 

^_r 


43  PiTTSiJunG  Nov.  30th  1838, 

B.  Ayckigc,  Esa. 

Civ%l  Engineer, 

De/.r  Sir  : — Various  engagements  have  prevented  me  from  reply¬ 
ing  at  an  earlier  date  to  your  letter  of  October  5th,  1  now  do  so  with 
great  pleasure.  You  wish  me  to  give  my  conclusions  drawn  from 
the  facts  contained  in  your  “report  to  the  canal  commissioners  of 
Pennsylvania,  read  in  Senate  March  1st  1837,  respecting  the  supply 
of  water  for  the  proposed  canal,  from  the  est  Branch  of  the  Sus¬ 
quehanna  to  tile  Allegheny  river,”  and  also,  “  to  state  whether  I  agree 
with  you  in  the  confidence,  that  an  abundant  supply  of  water  can  be 
commanded  for  a  canal,  with  locks  110  by  17  feet,  water  in  the  canai 
6  feet  deep,  34  feet  bottom.”  It  will  not  be  necessary  here  to  recapi¬ 
tulate  the  facts  contained  in  your  letter.  Suffice  it  to  say,  (for  llie 
present,)  that  I  have  carefully  examined  all  the  calculations  based 
upon  them,  and  found  them  to  be  correct. 

I  will  now  proceed  to  give  some  general  views,  preliminary  to  the 
expression  of  an  opinion  in  the  case,  as  staled  in  your  letter. 

Having  been  engaged  for  several  years  in  the  location  and  con¬ 
struction  of  public  works  on  and  near  the  Allegheny  moiinlains,  and 
along  streams  on  the  eastern  and  western  sides,  1  have  had  excellent 
o-pportunities  of  becoming  familiar  with  the  general  features  of  the 
country,  its  soil  and  climate,  and  the  geological  position  of  its  rock*. 

I  have  long  entertaine  d  the  belief  and  heretofore  expressed  tbeopinion, 
that  the  western  slopes  of  the  Allegheny,  present  more  and  belter  sites 
for  extensive  reservoirs  than  any  region  in  the  United  Slates,  it  is 
a  country  peculiarly  adapted  to  reservoir  purposes. 

The  ridgss  being  generally  steep,  and  the  strata  of  coal,  clay,  clay- 
slate  &c,  horizontal,  it  naturally  follows  that  a  very  large  proportion 
of  the  rains  which  fail,  must  be  discharged  suddenly  into  the  rivulets 
and  creeks,  v  hicli  with  nearly  equal  rapidity  einpiy  themselves  into 
the  main  branches.  Frequent  evidence  ol  this  is  seen  in  the  sudden 
and  sometimes  devastating  floods  which  occur  in  tlie  streams  drain¬ 
ing  the  western  slopes  of  the  mountain,  as  compared  with  those  drain¬ 
ing  the  eastern  side,  Immediately  after  a  general  rain  upon  the 
mountain,  it  may  be  noticed,  almost'  invariably,  that  the  western 
streams  are  very  much  the  fullest,  and  yet,  after  long  continued  dry 
weather,  exactly  the  reverse  is  the  case.  The  difference  may,  I  think, 
bi  attributed  to  the  various  strata  of  rock,  slate  vlbc.  On  the  custei^n 


side,  it  is  well  known,  that  the  strata  are  inclined  or  dip  at  an  angle 
of  about  3U  degrees  toivards  the  mountain.  The  rain  consequently 
percolates  between  the  strata  instead  of  running  immediately  otf  into 
the  ravines,  as  in  the  case  of  the  horizontal  strata,  and  appears  per¬ 
haps  after  a  long  interval  at  some  lower  level.  Thus  without  the  aid 
of  artiiucial  reservoirs  a  given  quantity  of  rain  on  the  eastern  side 
would  be  more  effective  in  supplying  a  canal,  than  a  like  quantity  on 
the  western  side.  I  refer  to  these  local  features,  because,  I  think  they 
contain  in  themselves  the  clearest  and  strongest  arguments  in  favor  of 
the  construction  of  artificial  reservoirs,  as  the  oa\y  permane?it  souvees 
of  supply  for  any  canal  depending  upon  the  western  tributaries  o(. 
the  Allegheny  river. 

It  ia  a  matter  of  public  notoriety,  that  the  w'ssiern  division  of  the 
Pennsylvania  canal,  has  suffered  from  low  water  during  the  latter 
part  of  the  summer  for  several  years.  This  armovance  and  real  pub- 
lie  calamity,  would  have  been  entirely  avoided,  if  the  reservoir  which 
was  proposed  and  located  up  the  Stony  creek,  under  the  direction  of 
Sylvester  Welch,  Esq.  had  been  constructed  at  the  time  recommended, 
viz:  in  1835.  It  must  be  resorted  to  at  an  early  day,  or  the  works 
of  Pennsylvania  will  suffer  grievously  in  public  estimation. 

I  have  freely  given  you  these  views  to  show  my  decided  conviction 
of  the  expediency  of  preparing  at  the  commencement,  for  reservoir 
supplies,  in  the  very  case  to  which  you  have  called  my  attention. 

There  are,  1  believe,  but  two  instances  in  this  country,  from  which 
practical  data  as  to  the  utility  of  reservoirs  are  to  be  obtained.  Tho 
Union  canal,  in  this  state,  and  the  Ohio  canal.  I  am  well  acquainted 
with  the  details  of  the  first,  having  as  you  know,  been  an  assistant 
upon  it  for  some  time.  I  will,  however,  take  the  liberty  of  repeating 
the  facts  respecting  it,  which  are  contained  in  your  letter.  “  Eleven 
miles  supplied  from  summit — 24  feet  bottom,  4  feet  deep.  Locks 
near  summit  4^  feet  lift,  85  by  75  feet  area.  Reservoir  500  acres 
after  deducting  pond  of  220  acres  at  upper  end  not  drawn  down,  bot¬ 
tom  of  channel  14  feet  below  crest  of  dam  or  10  feet  allowed  for 
tiavigation.  Water  passes  from  reservoir  11  miles,  and  then  works  3 
water  wheels,  and  supplies  one  steam  engine  120  horse  power. 
Only  get  about  one-sixlh  into  the  summit,  96  feet  high,  the  rest 
being  lost  as  water  power,  and  enters  the  canal  below'.”  With  this 
disadvantageous  arrangement,  by  which  of  the  water  is  consumed 
aspoioer  required  to  force  up  the  balance  to  the  summit  lev^el,  it  has 
been  found  to  answer  admirably  for  ten  years,  without  having  once 
failed.  It  must  be  recollected  too,  that  the  summit  level  lies  upon  a 
porous,  limestone  country,  where  it  is  almost  impossible  to  make  a 
canal  water  tight.  The  leakage  is  therefore  rather  above  the  common 
average.  Here  then  is  a  reservoir  only  one-fourth  the  size  of  that 
proposed  on  the  West  Branch  route,  (only  one-sixth  of  whose  supply 
has  been  available  at  the  summit,)  fully  successful. 

The  Licking  summit  of  the  Ohio  canal  as  I  have  been  informed, 
is  supplied  from  a  reservoir  draining  only  from  30  to  40  miles  of 
country,  supplying  near  30  miles  of  the  summit  and  its  dependent 
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levold  with  v/Aier,  and,  Jurif.g  Ute  dry  season,  about  forty-four  miles 
of  canal,  'i'ho  loss  on  that  caoul  hy  leakagu  and  ev<i|)urali(/ii,  ac¬ 
cording  to  l!io  oslimato  of  E.  11.  Gill,  Esq.,  civil  engineer,  is  bul 
iwciil ij-fiiC.  cubic  jail’  rninuJe  (per  rjiiic).  On  tlie  Languedoc 
canal,  according  to  Gen.  Bernard,  the  l(jss  by  evaporation  and  Icak- 
age,  averaged  less  than  19  cubic  litei  per  mile  {ler  minute,  mi  esii- 
mating  llio  loss  in  the  West  Hraneh  route,  from  ilie  same  cause's,  al 
59  cubic  leet,  J  liave  not  the  slightest  doubt  that  you  have  been  abund¬ 
antly  cautions. 

iMy  calculations,  respecting  Ihe  reservoir  you  have  proposed,  would 
be  us  I'ollows,  viz:  Reservoir  3  .square  miles,  twenty  Icet  deep,  one 
and  a  half  times  filled— 2,709, (  ,bG,t)(l()  cubic  leet,  14  miles  canal,  at 
50  cubic  lect  per  mile  per  minute,  loss— 24 1, '920,01  0  cubic  lent  per 
annum  (of  240  days.)  For  locks  HO  hy  17  leet,  say  6  Icei  lift,  re-' 
quire  1 1,220  cubic  feet  per  lock  full.  AHov.  ing  one  boat  to  pn^s  every 
five  minutes,  or  988  boats  per  24  hours,  the  quantity  ol  water  re¬ 
quired  for  lockage  would  be  •>, 231,300  cubic  lect  [lerday  or775,526,- 
400  cubic  .(fCt  per  annum,  'This  added  to  24 1 ,920,000,  the  loss 
evaporaiioit  and  leakage  would  make  1,017.446,400  cubic  lect,  total 
consumption  perannum.  Wliich  deduf.'ied  from  2,709. 0'SGJK  0  cubic 
feet,  estim.ited  suiq/ly  from  resm’voir  would  leave  1,69 H009  090  sur¬ 
plus,  or  somewhat  more  liian  enough  fo  fi!!  the  reservoir.  It  should 
not  be  inferred  4iom  ihe  proceeding  calculations,  that  the  reservoir 
woukl  be  full  at  the  close  of  the  n;i  vigtuion,  bccau-se,  much  of  v  hat 
appear.s  in  the  calculation  as  surfdus,  \\ ould  doubtless  run  to  waste 
from  llie  reservoir  m  the  spring  of  the  year. 

i>ut  look  at  the  immense  amount  of  trade  which  ba.s  b^’en  c.^Jiimated 
as  requiring  1,01V,4  j6  400  cubic  feet  of  water,  288  boats  per  day  or 
G9R21)  per  aimum.  Now  supposing  these  boats  to  carry  bin  3“  tons 
eacii,  it  would  amount  to  the  enormoii.s  stim  of  two  niillidO  and  seven¬ 
ty  three  thousand  and  six  hundred  tons,  which  I  take  to  Ijre  rather  more 
than  will  proba'bly  |m,ss  that  way  in  anv  one  year,  for  two  luindt't.d 
years  to  come.  In  cfinclusion,  I  can  only  add  that  I  am  thorouglily  j 
convinced,  that  upoii  the  plans  you  bave  proposed,  yon  will  have  a 
super-abundance  of  water  for  all  the  legitimate  purposes  of  a  canal  of 
almost  any  size. 

Yours  respect  fully, 

w.  MILNOR  ROBERTS,  ' 


44.  Baltimore,  November  26th,  1838. 

My  Dkar  ?^ir:  —  1  may  hut  expn'ss  my  opinion,  on  the  sul  ject  of 
the  practicability  of  a  canal  over  the  mountains,  at  head  of  the  West 
Brandi  of  Susquehanna,  by  a  report  of  mine,  on  a  similar  subject, 
vhich  1  enclose  and  send  you. 

I  will  add,  that  from  the  facts  disc’o.sed  in  your  report,  and  my 
personal  knowledge  of  the  country  in  question,  I  have  no  besita- 
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tion  in  cxpres^in^  iho  opinion,  that  a  canal  of  largest  (jimrnsionr,  over 
the  nn)unlaijis, it’ judiciously  located  and  constructed, '.viili  its  a(  c(  n  j  a- 
nying  reservoir*,  feeders,  <fcc.  is  practicahlc,  with  an  abuc.danl  supply 
of  water  lor  an  active  trade,  'i'he. State  of  Pennsylvania  comnii  ted 
a  great  tnisiake,  in  not  selecting  th;s  route,  when  devising  her  system 
of  internal  improvements,  which  it  is  not  too  late,  however,  to 
remedy. 

Verv  truly  vours, 

ISAAC  TRIMBLE. 


45.  Lameeutville,  K.  J.  Nov.  iGtli,  1838. 

BE^•JAMIN  AyCRIGS,  EsQ. 

Dear  Sir  You  ask  my  opinion  on  the  following  case.  A  canal 
of  fourteen  miles  in  lenijlh  is  to  be  supplied  with  water.  Besides  ths 
leakage  and  waste  a  lock  full  every  ’<i|  minutes  may  possibly  be  re¬ 
quired  tor  240  days  in  the  year.  The  locks  being  90  by  15  in  the 
chamber  and  of  5  leet  lift,  require  at  this  rate  l,u36,800,000  cubic 
feet  of  water  per  year.  A  bcisin  of  very  hilly  country  containing  80 
square  miles,  is  all  drained  into  a  reservoir  ofS  square  miic's'aveiage 
area,  and  of  20  feet  useful  depth.  This  country  is  principt.lly  a  clay 
slate,  in  horizontal  strata,  water  tight.  Will  the  drainage  of 

this  basin  collected  in  the  reservoir  supply  the  canal  ? 

A  canal  of  the  dimensions  common  in  Pennsylvania,  an  less  the 
bed,  the  materials,  or  the  execution  of  the  work  be  verv  bad,  requires 
from  30  to  OO.ciibic  feet  of  water  per  mile  per  minute,  besides  the 
lockage  water — 14  miles  at  GO  cubic  feet  per  mile  jier  minn-e,  would 
.require  290,304,00')  cubic  feel  per  year  ol.240  days.  'Phis  added  to 
the  quantity  that  may  possibly  be  required  for  lockage,  makes  1,327, 
104.000.  Add  for  filling  the  canal,  accidents,  loss  iu  w.inter,  &c.» 
80,000,000,  making  in  ail  1,407. 1 04, 00  »  cubic  ieet  per  year.  I 
have  no  doubt  that  lhis*quantiiv  is  abundant,  unless  there  is  some¬ 
thing' in  the  soil  very  different  from  what  is  to  be  expected  in  the 
country  above  described.  1  have  calculated  the  ordinary  wa.slb  io 
canals,  but  where  a  scarcity  of  water  is  apprehended,  much  of  this 
waste  can  be  prevented  by  additional  care  and  expense  in  the  con* 
struction  ofthewmrk. 

A  reservoir  of  the  dimen'-ions  mentioned,  would  contain  1,672. 
704,000 ‘cubic  feet  of  water.  The  circumstances  of  the  case,  do  not 
require  that  the  evaporation  should  be  detlucted  from  ibis  quanfity  as 
it  would  not  exceed  the  wafer  falling  directly  upon  it.  If  the  re.ser- 
'voir  should  receive  this  quanOty  of  water  during  the  year,  whether 
all  at  once,  at  a  few  times  as  in  hard  storms,  or  gradually  (the  manner 
beinj:  immaterial  on  account  of  the  great  size  o!  the  reservoir)  ihero 
would  be  a  surplus  after  supplying  the  demand  as  estimated  above. 

Ifi  Hunterdon  county  New  Jersey,  tlie  rock  is  a  red  shale  ofvariou* 
hardness,  dipping  at  an  inclination  of  about  tw’cnty  degrees.  From 
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observations  and  cnlculations  upon  the  streams  in  this  count}',  1 
think  that  about  one  third  of  the  water  that  fal's  in  a  shower  upon 
any  given  s|)ace,  is  discharged  tlirough  the  streams  draining  thfct 
space  in  about  6  hours,  'hhe  horizontal  clay  slate  would  probably 
absorb  less  water  than  the  inclined  shale.  So  that  in  the  country 
described,  ‘27  inclies  of  rain  falling  upon  80  square  miles  would  fill 
the  reservoir,  and  probably  much  move  than  fill  it.  The  usual 
qiiantit)  of  rain  being  40  inches  instead  of  27  inches  per  year,  makes 
the  calculation  th.it  tiie  reservoir  will  be  filled  a  safe  one. 

1  am  therefore  of  opinion  that  the  supply  in  the  case  stated'wiil  bo 
sufficient. 

You  also  enquire  whether  in  my  opinion,  the  size  of  the  locks  in 
the  aboveca.se,  could  be  increased  from  90  by  15  in  the  chamber,  to 
110  by  17,  (the  lift  and  number  of  locks  full  remaining  the  same) 
and  the  canal  increased  to  6  feet  deep  and  34  feet  bottom,  by  procur* 
ing  the?  drainage  of  150  sfjuare  miles  in  addition  to  the  80  square 
miles  ? 


'Idle  additional  water  required  for  lockage  in  this  case  would  be 
S39  360,000  cubic  ieet  per  annum.  The  increased  size,  might  re¬ 
quire  an  additional  qiian'ity  of  60,000,000  cubic  feet  per  year  for 
leakage' and  waste,  making  the  whole  additional  quantity  required 
459,360,000  cubic  feca  per  year-  It’ additional- reservoirs  were  con¬ 
structed  (so  a.s  to  catch  the  water  that  falls  in  the  150  miles,)  of  one 
third  of  tile  capacity  of'  the  main  reservoir,  I  am  of  opinion  that  the 
supply  for  llie  large  canal,  witli  large  locks  would  be  sufficient. 

.As  1  have  not  your  report  describing  the  country  in  whichyour 
.summit,  level  is  tn  he,  and  am  unacquainted  with  that-  part  of  Penn¬ 
sylvania,  I  am  unable  to  give  any  opinion  relative  to  any  particular 
reservoir,  or  district' of  emintrv.  But  if  the  above  description  applies 
in  your  case,  as  I  fu'esnmeii  does,  I  feel  confident  that  you  will  have 
an  abunda-nt  supply  of  water, 


Respectfully  yours, 

ASMBEL  WELCH, 

Civil  Engineer. 


46.  PiiiLAUKi  rni.v,  10th  month  25.  1838. 

Respected  f i  iced, 

B.  AvciiH-m.  Ennhie  r, 

h'arraufLv!!  e,  L\  corning  co.  Pa. 

Tbv  letter  of  ifii>  .f)  li  inst.  was  duly  received,  and  vvouiJ  have  been 
rep.k  d  to  ('re  ihi.-,  had  I  lu  eii  al  h.-  me. 

'per.  [>ith  of  ihv  ('lupiit  v  is,  whether  its  my  opinion,  the  state  would 
be  jn  'ifu'd  in  m.ikiuii  a  «'anal,  di  pending  for  a  supply  of  water  on  the 
nrel'n!S(;s  lliee  has  given  insaid  Ictler. 
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I  rep^  I  do  not  hesitate  to  say,  it  is  my  opinion,  that  they  would 
be  justified.  Summing  up  ihy  data,  it  is,  viz: 

Reservoir  3  square  mile,  20  feet  deep,  1,051,200,000  cubic  ft. 

Summit  level  14  miles,  0  feet  deep.  Area  84 
acres.  The  reservoir  is  supplied  by  a 
drainage  of  80  sqi*are  miles,  9  in.  depth 
of  water,  (in  place  34  inches,  the  minimum 

fall  of  rain  per  year,  1,733,760,000  cubic  ft. 

A  lock  110  by  17  ft.  and  8  ft.  liO,  14,960  cu¬ 
bic  feet,  allow  to  fill  everv  5  minutes  in  24 
hours,  (or  one  day  and  night)  for  274 

days  a  year,  is  1,112,699,520  cubic  ft. 

I  presume  above  relations  would  be  sustained,  and  for  the  follow¬ 
ing  reasons,  and  cover  all  leaks,  evaporation,  &c. 

1.  The  reservoir  is  at  the  summit,  which  can  have  its  first  level 
raised  two  feet,  so  as  to  aid  the  main  Reservoir,  equal  to  what  it 
would  leak,  evaporate,  &c.  &c. 

2.  Half  of  the  boating  season,  the  current,  rains,  would  keep  the 
reservoir  full  ;  so  that  the  reservoir  would  not  sink,  only  in  the  4^ 
months  remaining,  and  thus  making  the  reservoir  sufficient  for  three 
times  the  draft  ol  water,  required  to  fill  the  locks,  during  the  44 
months. 

3.  For  all  the  leaks  end  evaporation  below  the  few  upper  locks; 
reservoirs  could  be  had,  from  the  small  streams  running  into  the 
fine. 

4.  If  the  supply  be  still  doubtful,  (though  I  have  no  doubt  on  the 
snbjeci .)  and  the  business  gets  extremely  large,  150  miles  drainage 
from  Little  Toby,  and  the  natural  flow  from  Clarion  river,  which 
thee  slates  can  be  brought  into  the  canal  at  the  summit,  must  satisfy 
any  reasonable  mind.  The  canal  can  if  made,  be  abundaotU-  sup¬ 
plied  by  water. 

I  like  thy  view's  of  having  the  lock  17  by  llO  feet,  and  canal  6  feet 
deep.  The  34  feet  bottom  is  rather  small,  it  should  be  at  least  40 
feel  bottom  and  banks  slope  at  least  2  feet  base  to  1  rise.  As  New 
York  is  now  about  building  her  canal  over  again,  at  vast  expense,  to 
get  locks  of  the  size  thee  proposes,  and  a  wide  and^,deep  canal.  Our 
state  would  be  throwing  away  their  first  canal,  like  the  Yorkers,  huf, 
with  their  eyes  open  to  the  great  advantage  of  a  large  canal,  and  folly 
of  making  a  small  one,  by  adding  perhaps  less  than  15  a  20  percent 
to  the  first  cost.  By  making  the  large  canal,  }ou  quadruple  its  capa- 
c’*y  or  capability  of  business,  and  what  is  more,  reduce  the  cost  of 
freight  per  Ion  a  mile,  to  one  half,  and  perhaps  one  third  of  a  30  a 
40  ton  canal,  like  the  present  state  canal. 

Again  a  large  canul  will  carry  b  mts  of  100  a  150  Ions  burden,  all 
decked  in,  capable  ol  going  through  our  large  lakes,  large,  rivers  and 
sounds,  so  that  we  open  our  whole  interior,  to  vessels  carrying  freight 
as  cheap  as  on  old  ocean,  or  on  the  Mississippi,  and  we  shall  more¬ 
over  secure  the  New  York  trade,  to  the  Ohio  river,  by  our  Pennsyl- 
Tania  improvements. 
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Buf  rcvrrsp  the  case,  and  make  a  small  canal  like  the  ofrf 
The  Eri(i  canal  etjiarged,  u'ill  not  only  take  ihe  trade  Irorn  New  York 
city,  l)H(  even  from  l^hiladelphia..  ()nly  think  of  it,  the  Mrie  canal 
enlarged,  I  cent  a  ton  a  mile,  is  an  aboodant  price  for  freight,  exclu¬ 
sive'  ofloli,  or  say  $3  a  long  ton,  from  Albrny  to  Bulfaloe,  toH  say 
and  all  parlies  amply  and  tully  paid.  This  would  tap  out  cauaks  with- 
a  vengeance. 

But  nfKike  on r  canal  large,  and  a  continuous  canal,  and  we  have  no¬ 
thing  to  fear  in  our  State  from  New  York.  The  Lehigh  canal  and  lfjck» 
is  enlarged  for  71  miles.  Delaware  canal  is  60  miles,  has  but  3^  locks- 
The  North  Branch  to  Northumberland,  has  wood  locks,  now  rouer> 
and  reqiuire  renewing,  these  enlarged  and  the  locks  vtp  Wost  Branch 
to  F'arrandsville  lengthened,  and  v/e  have  a  rravigation  rivalling  the 
Great  Frie  canal,  in  its  enlarged  state. 

When  thee  gets  down  the  eanal  where  the  water  is  abufwlant,  I  hope 
thee  will  not  forget  the  t.*ue  principle  of  pursuing  a  navigai  on,  that 
is,  [o  have  the  lifts  as  high  as  the  groutid  and  w'ater  is  adapted^ 
whether  it  be  Si  feet  or  40  feet  lifts. 

.  I  ana  thy  friend, 

josiAB  white: 


47.  WiLLiAMSPoitT'*  Feb.  25tl5  1839- 

Dear  Ser  r — I  have  always  thought  from  the  favorable  situation' 
of  the  ground,  both  ns  to  materials,  and-levels,  the  large  quantity  of 
drain-age  which  can  besecured  at  a  small  ex]:)ense,  that  a  sulficiency 
of  water  could  be  had  at  all  seasons  of  the  vear,  but  if  to  this  be  add- 
ed  the  water  of  little  Toby,  ab(»ut  or  below  Brockways  saw  mill,  the 
matter  is  placed  beyond  all  doubt  in  my  mind,  lam  now  writing  the 
honest  impressions  upon  my  own  mind,  as  if  live  whale  responsibility 
was  resting  upon  me,  and  am 

Very  respectfully, 

Yours  &LC» 

tWM.  WILSON. 

♦RpceiveJ  since  the  cnmmanication  was  written.  Inserted  when  in  the  hand* 
fef  the  printers,  B.  A. 

■p'l'his  gentleman  made  the  examination,  open  which  the  former  report  or  that 
of  1827  wa-;  founded..  He  at  that  time  was  inexperienced  and  expressed  no 
opinion.  From  subsequent  information  he  now  hohls  an  honoraole  rank  itt  the 
profession  ;  is  fully  competent  to  decide  the  question  and  quite  likely  might  havo- 
taken  the  same  position  that  I  have,  if  he  had  made  a  second  exanunation  u  hea 
hatter  acquainted  with  the  subject.  B.  A. 
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48^  Nkw  York,  Nov.  1&,  18‘^8. 

De\r  Sir  : —Your  esteemed  favour  of' the  5th  ulf.,  has  laid  by 
here  w  oiv  return  home  from  Y-rjiinia,  where  1  have  been  un* 

r»  V  O’ 

expect*  u!y  detained,  or  it  would  have  been  sent  to  me  there  and 
answered  at  once. 

The  suhjeci  of  your  letter  (i.  e.)  a- supply  of  water  for  your  canal 
Irom  the  West  Branch  of  Susquelianna  to  the  Alieoheny,  is  ooe  of 
great  importance  lo  the  stale  and  to  the  United  States.  I  have  looked 
over  y{<ur  statements  with  care,  and  if  the  country  through  which 
your  canal  runs,  is  as  you  describe  it,  rather  a  water  tight  soil,  and 
not  liable  lo  great  filtration,,  you  are  perfectly  safe.  If,  however, 
you  have  porous  soil,  you  ougiil  to  guard  aLminst  loss  of  water  by 
puddling  well,  so  as  to  secure  you  against  unreasonable  loss.  The 
estimate  of  5b  cubic  feet  per  mile  per  minute,  is  only  half  w  hat  Judge 
Bates  made  on  the  Eiie‘canal — but  this  is  easily  accounted  for  in  the 
very  porous  soil  where  he  made  bis  measurement,  and  no  pains  taken 
to  preserve  water — canal  new,  and  I  presume  same  canal  now  would 
not  take  30  cubic  feet  per  mile  per  minute. 

I  see  you  have  by  your  statement  the  means  of  resorting  to  greater 
reservoirs  hereafter,  if  you  think  proper.  I  should  be  very  much  in¬ 
clined  to  make  larger  lifts  than  5  feet  and  run  the  risk  of  low  water,, 
or  even  of  pumping  up  water,  for  a  whilf,  in  a  country  where  coal 
abound-;,  I  should  go  to  8  feet,  and  when  {  had  descended  so  as  la 
secure  plenty  of  water,  I  would  increase  to  10  feet.  I  think  the  saving 
in  lock  tenders  and  in  renewal  of  gates,  will  justify  taking  the  larger 
lifts, and  re!  ying  on  reservoir^  or  on  lifting  water  by  steam  in  case  ofneed. 

Have  you  ever  thought  about  and  rntered  into  cab  ulatfons  to  save 
water  by  side  ponds,  and  could  not  these  be  built  of  wo*  d  and  covered 
over,  so  as  to  prevent  decay,  or  at  least,  to  add  to  the  common  dura¬ 
tion  of  wood,  and  probably,  by  the  time  your  wood  failed,  you  would 
test  the  whole  plan,  and  perhaps  find  you  could  do  without  them  if 
your  canal  was  welt  made,  secure  from  leaks. 

I  had  my  fears  of  the  efficiency  of  rf}servoirs  in  niir  chmate,  be¬ 
cause  of  the  evaporation  and  absorption,  hut  the  test  in  Ohio  where 
they  have  a  shallow  one  (which  is  the  worst  of  all)  has  rather  tended 
to  co!Te<!i  my  mind  on  that  point.  Yours  will  be  deep,  and  of  course 
the  evapfuation  will  be  rriuch  less  in  proportion  to  suriact — and  as 
you  have  other  resource  which  can  be  commanded  if  requited,  you 
will  be  safe. 

I  should  not  agree  with  you  in  tlie  size  of  ynnr  locks  1 10  by  17. 
I  wouid  never  go  beyond  1(:0  bv  15.  if  I  hud  6  feet  water  or  5  feet 
water,  f  believe  the  most  profi  table  and  useful  boat  for  canal,  situa¬ 
ted  as  y-  urs  with  ereat  lockage,  will  be  frruii  00  to  80  tons — never  more. 

You  speak  of  the  quantity  of  water  filling  annually  at  Lebanon. 
There  is  no  douiit  yf)U  have  more  water  fall  yearly  at  the  place  you 
are  maf;iii<i  your  canal  than  falls  at  Lebanon. 

•  Wishing  you  every  success  in  your  enterprise,  T  am  dear  sit,  very 
Iruly  yv-. ar  friend.  BENJ.  WRIGHT. 

B.  Avgrigg,  Esq. 
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49.  In  addition  to  the  remarks  in  the  letter  of  Mr.  Hagj;,  I  will 
quote  the  printed  letter  of  E.  II.  Gill,  Esq.  civil  engineer,  to  II.  W. 
Bakewell,  Esq.  one  of  the  directors  of  the  Sandy  and  Beavc  r  canal, 
Do  cember  1835,  on  the  subject  of  the  Licking  summit  of  the  Ohio 
canal. 

“  The  reservoir  receives  the  drainage  of  from  thirty  to  forty  square 
miles  of  country,  and  during  all  portions  of  the  year  it  alone  lias  to 
supply  near  thirty  miles  of  the  summit  and  its  dependent  level,  with- 
water,  and  during  the  dry  season  about  forty-four  miles  of  canal.  At 
the  period  of  my  visit  to  the  reservoir,  which  was  during  the  driest 
part  of  last  season,  there  was  a  flow  from  it  into  the  canal  of  1,329 
cubic  feet  per  minute,  which  at  this  time  was  the  only  supply  received 
by  the  summit  and  its  dependent  levels.  The  average  number  of  boats 
then  passing  was  eight  per  day,  to  carry  which  across  the  summit  re¬ 
quired  at  least  an  expense  of  12  locks  full  of  wmter  per  day,  equal  to 
112  cubic  feet  per  minute.  If  to  this  sum  is  added  100  cubic  feet  per 
minute  for  leakage  at  the  locks  (which  were  in  a  very  bad  condition,) 
there  will  be  left  for  evaporation  and  leakage  on  the  44  miles  supplied 
from  the  reservoir  1,117  cubic  feet  per  minute  or  25  cubic  feet  per 
mile.” 

We  will  now  proceed  to  examine  the  difflculties  : 

50.  Various  questions  having  been  frequently  put  to  the  writer,  and 
perhaps  ( thcr  objections  and  doubts  felt  by  those  who  may  be  govern- 
ed  by  them  without  speaking  to  those  who  might  meet  and  answer 
tliem,  ihe  remaining  part  of  the  investigation  is  thrown  into  the  collo¬ 
quial  Ibrm  that  the  difficulties  may  be  more  distinctly  stated  and  the 
arguments  in  answer  rendered  more  perspicuoii>. 

51.  Do  not  the  streams  upon  which  you  depend  for  the  sujiply  of 
the  summit  run  almost  dry  in  summer  time? 

Yes ;  with  the  exception  of  Little  Toby,  whose  waters  (coming  from 
Boon’s  mountain,  where  the  rocks  that  are . geologically  higher  have 
been  forced  up  by  the  lower  strata,  and  thus  admitting  the  rain  to  pen¬ 
etrate)  are  more  constant  than  the  other  sources  of  supply,  furnishing 
of  itself,  with  the  exception  of  a  short  time  in  the  latter  end  of  summer 
and  beginning  of  fall,  enough  water  for  the  canal  from  its  natural  flow 
alone,  and  if  I  can  depend  on  memory,  throwing  out  in  the  middle  of 
the  summ(;r  that  we  were  there,  about  the  same  amount  as  that  re¬ 
quired  from  the  Kiskiminitas  to  Pittsburg,  or  3,0n0  feet  per  minute. 
Sandy  Lick,  upon  which  it  is  pioposed  to  construct  the  resorvoir,  runs 
a'fiift^t  dry  in  summer,  and  since  it  is  not  obvious  at  first  sight,  1  wish 
to  press  this  subject  forwaid  for  particular  attention,  for  it  shows,  as 
mentioned  in  ilie  report  of  1837,  that  we  have  a  country  most  suitable 
for  r('s(  rvoir.s.  This  fact  alone  is  a  proof,  that  we  can  obtain  a  great- 
ersu|)()!\  from  a  given  surlace  than  in  other  regions  where  the  water 
is  held  h'rwk  and  exposed  over  a  greater  extent,  in  place  of  hoing  im¬ 
mediately  passed  into  the  reservoir,  where  the  evaporation  will  but 
trifl  rig.  owing  to  its  great  depth  and  small  surface. 
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52.  Would  the  mere  construction  ot  a  dam  furnish  a  supply  of 
water  1 

Yes,  unquestionably  with  the  addition  of  the  neighbouring  stream 
thrown  into  it,  and  almost  beyond  a  doubt  without  its  aid.  ilad  na¬ 
ture  in  place  of  making  an  open  valley,  left  an  obstruction  at  the  gorge 
and  formed  a  lake  with  14  miles  of  superficial  area,  with  a  deptli  of 
ten  feet,  and  that  could  be  drawn  down  five  feet  by  a  deep  cut,  no  one 
would  have  doubled  the  supply,  although  it  w'ould  not  yield  as  much 
as  the  proposed  reservoir,  since  the  contents  being  the  same,  the 
evaporation  would  be  more  than  four  fold.  This  would  have  an  im¬ 
posing  effect  and  be  tangible,  but  there  is  an  airy  nothingness  about 
an  instrumental  examination  that  will  with  difficulty  produce  the  con¬ 
viction,  that  where  nature  has  furnished  us  with  the  raw  material,  art 
may  effect  an  arrangement  that  will  be  of  more  practical  utility  than 
similar  works  of  nature  in  their  rough  state. 

53.  'i  he  question  has  frequently  been  asked,  do  you  not  depend 
solely  upon  rain? 

Yes ;  and  upon  rain  alone  depends  every  canal,  river,  or  lake,  ex¬ 
cept  in  Holland,  or  other  places  below  the  level  of  the  ocean. 

54.  Would  there  be  water  enough  to  till  the  reservoir  ? 

To  give  my  opinion,  1  believe  that  from  the  peculiar  character  of 
the  country  it  will  veiy  nearly,  if  not  quite,  fill  twice  during  the  year. 
The  calcuiations  were  made  upon  the  supposition  that  it  would  fill  but 
once,  and  found  sufficient  to  supply  the  canal,  but  as  a  matter  of  cau¬ 
tion,  I  have  reported  that  it  is  possible,  Little  Toby  may  be  required. 

55.  Does  not  the  water  run  a  great  distance  belore  it  reaches  the 
reservoir,  as  I  observe  it  supposed  in  one  of  the  letters? 

No;  this  matter  was  not  referred  to  in  the  circular,  but  the  leser- 
voir  cuts  off  the  head  of  the  valley,  the  small  streams  radiate  to'  it, 
and  the  most  distant  point  from  which  the  water  would  flow  into  the 
reservoir,  not  over  5  or  6  miles.  As  the  rain  passes  off  very  rapidly 
from  ihe  steep  water  tight  ridges,  of  which  this  region  is  mainly 
composed,  very  litile  is  left  tor  evaporation. 

56  Would  it  not  be  absorbed  or  leak  out? 

An  allowance  is  made  in  the  calculations  for  a  much  great?  r  loss 
from  this  source  than  will  ever  be  experienced,  ‘i'bal  which  passes 
between  the  horizontal  strata  cannot  get  out  except  near  tlu?  dam, 
since  this  valley  is  lower  than  any  other  in  the  neighbourhood  The 
nearest  is  6  miles  distant  and  35  feet  above  the  reservoir.  It  Ci^mot 
to  any  great  extent,  sink  downwards  through  the  horizontal  strata, 
that  are  almost  water  tight,  and  the  small  amonnt  that  would  filter 
through  near  the  dam  could  be  taken  up  by  a  small  leeder  dam  0  low, 
so  that  the  quantity  lost  would  be  extremely  small.  I'he  loss  by  eva¬ 
poration  might  be  safely  taken  at  9  or  12  inches  difference  b. tween 
the  rain  and  evaporation  on  the  surface  of  the  reservoir.  Frewu  ob¬ 
servations  of  several  years  in  three  different  places  in  Engkaraj,  ?he 
evaporation  in  that  country  would  average  26|  inches,  while  tlieir  rain 
is  taken  at  31  inches,  showing  a  gain,  while  our  calculations  would 
show  a  loss,  and  allow  a  total  evaporation  double  that  of  England,  c)»’ 
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52  inchf^3,  and  in  the  estimate  of  the  supply  this  loss  is  taken  at  a  still 
greatei-  atnourU,  so  that  from  this  source  ue  are  c«‘iMaiMly  safe. 

57.  Would  there  not  be  more  than  14  miles  to  be  supplied  from  the 
sumtiiil  ! 

In  hc.‘  actual  construction  of  the  work  I  should  not  reduce  the  maxi¬ 
mum  di'iiarice  to  14  miles  in  dry  weaUier,  hut  leave  it  at  20  miles. 
With  iliis  arrangement  we  would  have  but  oue  mile  of  canal,  exclu- 
sive  <d'  ilui  reservoir  to  be  suppled  from  the  summit  until  the  dry  s(  a- 
gon  comes  on,  and  then  supply  20  miles,  including  the  reservoir,  or  13 
iTiilfKs  vviihout  it,  because  I  do  not  believe  that  we  shonld  find  any  dii- 
ficuliy  in  {ceding  7  miles  west  and  6  miles  ea!>t  of  the  res«  rvoir. 
ShouUl  the  leakage  from  the  reservoir  be  material,  as  taken  in  the  cal* 
culaiion,  a  small  leeder  dam  could  subsequently,  if  requirerl.  he  (int  in 
the  err  ek  to  throw  this  into  the  canal,  when  we  would  have  at  tlie  dri¬ 
est  lime  not  over  14  miles,, and  probably  (Irom  streams  Ufxm  which 
I  am  not  willing  to  depend)  not  over  13  miles,  while  for  half  the  sea¬ 
son  vve  should  have  but  8|,  including  the  reservoir  in  both  casc-s.  As 
the  question  was  the  practicability  and  not  the  proper  arrangement  of 
the  work,  I  stated  what  could  be  done,  if  necessary. 

58  Is  there  not  a  better  route  than  the  one  proposed? 

No,  that  question  is  settled  conclusively.  'Faking  into  consideration 
the  position  of  the  dividing  ridge,  it  is  remarkable  that  so  many  favor¬ 
able  circumstances  are  collected  at  this  point.  It  is  in  the  first  place 
the  !ovv(>.8l  pass  in  the  slate — in  the  second  place,  the  ridge  rise.s  ^te('p, 
so  that  we  can,  vvith  a  tunnel,  strike  the  valley  low  enough  to  enable 
us  to  construct  the  reservoir  on  a  higher  level,  and  thus  (eed  Irom  it 
both  wa^  s,  while  at  no  other  point  that  came  under  my  obse-rvatirn 
could  the  same  thing  be  done  (even  without  considering  the  necessity  of 
drainage  sufficient  to  fill  it.)  forthe  valleys  of  the  other  streams  at  the 
herglit  at  which  a  tunnel  might  be  reasonably  constructed,  ar(‘  gf  nerally 
narrow  and  de.scerid  so  rapidly  that  a  dam  of  the  size  proposed  for  the 
prest  nt  would  hardly  hold  a  supply  for  1  month’s  active  trade — in  the  3d 
place  the  rest'i’voir  being  Tower  than  Little  Toby  gives  us  the  com¬ 
mand  of  that  stream  if  we  requite  it— in  the  fourth  place  the  valley 
has  not  only  a  very  gentle  declivity,  but  is  also  broad,  and  thus  fur¬ 
nishes  us  wiih  a  larL^c  area  — and  in  the  filth  point  of  cornpari.son  in 
which  it  has  the  superiority,  it  is  at  the  head  of  a  stream  that  from 
its  siz  1  and  extent  of  fiats  fun  ishes  a  favorable  route  for  the  canal. — 
There  is  but  one  point  in  which  it  is  inferior  to  its  rivals  and  I  con¬ 
sider  the  objection  valid  ;  it  passes  throngh  the  least  inhabited  district, 
but  since  it  unfortunately  happens  that  the  greatest  number  vho  are 
inter'^-'fed  in  the  local  arrangement  of  the  work  cannot  receive  the 
benefit,  it  does  not  follow  that  a  route  combining  all  the  f.-iciliiies  that 
nature  has  given  to  this  region,  should  he  deserted  for  some  other  u  Inch 
if  not  no-i»ively  impraclicable  cati  at  least  offer  nothing  in  compa ri-on. 

59.  1  he  letters  that  you  have  presented  do  not  all  agree  ;  whence 
arises  the  difference  ? 

From  results  obtained  indifferent  kinds  of  soils  and  under  diffi'rrnt 
circumstances  and  frt'm  different  views  of  the  same  subject,  some  have 
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calcuhited  in  oneway,  some  in  another.  ^Some  liave  gone  inin  detail 
and  sepuralt-ei  ihe  items,  while  others,  together  with  rnyselt  ii.ivc  not 
thought  lh.it  the  present  case  required  any  nicety  of'calculaiion  aim  have 
roughly  made  large  allowances  to  cover  every  thing  and  saiidy  the 
most  extravagant  demands.  1  do  not  think  it  necessary  to  ohject  to 
any  position  taken  in  these  letters  since  they  all  arrive  at  the  same  con¬ 
clusion  as  iar  as  practicability  is  concerned.  I  will  merely  repeat  the 
observation  made  in  mv  late  reoort.  I'he  amount  of  water  actually 

i  -  ^ 

Uijod  to  keep  the  canal  full  and  supply  the  light  trade  during  the  driest 
time  last  summer,  between  the  Kiskirninitas  and  Pittsburg  or  29  miles. 

1  ascertained  by  gauging,  to  be  102  cubic  leet  per  mile  per  minute. — 
The  hrst  lock  below  the  aqueduct  is  ten  feet  Hit  and  this  amount  ol' 
102  cu  bic  feet  per  mile  per  rrnnute  was  the  total  amount  of  leakage, 
evaporation  and  lockage.  The  trade  however,  was  nearly  suspended, 
i  do  not  know  its^  amount,  but  it  can  be  ascertained  from  the  date,  7th 
September, 

60  Thiuc  are  several  reports  adverse  on  tho  route  by  way  of  the 
VVest  Branch.  How  can  you  reconcile  the  diiferent  slate.meiiis  l  And 
how  can  we  decide  between  them  ? 

By  observing  that  there  i.s  no  difliculty  on  the  West  Branch  itself, 
but  merely  at  the  head  of  its  tributaries,  which  are  as  di.stinct  from 
each  other  as  the  West  Branch  and  the  .luniata,  but  still  the  name  of 
West  Branch  is  applied  to  ail,  because,  that  river  is  common  to  all. 
Again,  befor'  the  last  examination  was  made,  there  was  no  doubling 
ol  reports  or  examinations  of  the  same  pass.  And  finally,  that 
although  upon  this  route  there  was  a  former  report,  still,  a  difierenl 
result  might  reasonably  be  expected  from  the  examination  ol  one  who 
him.seif  informed  me  previous  to  rny  begitming  the  work,  that  he  had 
never  seen  a  level  before  he  commenced  on  the  Elk  and  West  creek 
summit  th.e  preceding  year,  and  of  another  who  had  long  been  under 
the  instruciion  of  the  best  professors  in  acquiring  the  preliminary  in'” 
formation,  had  at  the  time  he  commenced  the  examination,  been  al¬ 
ready  for  nine  years  actively  engaged  in  the  duties  of  his  profession, 
having  commenced  in  1827  on  the  Lehigh  canal,  and  from  the  ex* 
ploraHon  to  its  completion,  had  an  oppoitnnity  of  studying  the  plans  of 
C.  W  hiie, carried  out  by  S.  Welch.  Had  for  several  years  subsequently, 
the  benefit  oftheexperience  ofC,  White, while  acting  first  as  hisa<sislabt 
and  then  up  to  the  time  of  his  death  in  consultaion  on  the  new  works 
of  the  Union  canal,  and  moreover,  iii  addition  to  every  advantage  and 
opportunity  of  becoming  both  theoretically  and  practically  acquaint¬ 
ed  with  his  profession,  had  for  years,  both  during  its  construction  and 
use,  been  familiarly  acquainted  with  the  works  on  the  Union  canal 
of  precisely  the  description  required  in  the  present  case,  and  had  con¬ 
sequently  chosen  this  exploration,  believing  that  from  his  knowledge 
of  this  subject,  he  might  succeed  where  others  who  had  not  erjoyed 
the  same  opportunities  might  fail. — Should  any  thing  more  have  beets 
expected  from  the  former  examination  T  made  by  one  who  was  almost 
totally  inexperienced,  (for  one  year  levelling  in  the  woods  will,  not 
make  an  engineer,  although  some  may  maintain  the  contrary,  and 
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believe  that  a  “good  millwright  must  necessarily  be  a  good  engineer,” 
or  as  Morace.  ironically  remarks  of  the  wise  man  of  the  stoics,  must 
be  “  a  good  shoemaker,  although  he  never  learned  the  trade.”) 
Thrown  entirely  on  his  own  resources,  in  a  wilderness  country,  and 
with  an  inlricaie  question  before  him? — VViuit  he  did  was  done  with 
accuracy,  as  far  as  his  experience  went,  and  he  is  no  more  to  blame 
for  any  omissions  than  a  master  workman  for  not  having  understood 
his  business,  when  he  was  but  an  apprentice.  It  is  not  intended  to 
draw  a  persona!  comparison.  One  man  may  learn  more  in  one  year 
than  another  in  twenty,  but  supposing  them  to  be  naturally  equal,  t[je 
difTorence  in  experience  should  certainly  be  taken  into  account. 

Let  none  suppose  that  any  disrespect  is  intended  by  those  remarks, 
or  that  the  writer  is  vainly  thrusting  himself  forward.  The  former 
now  holds  an  honorable  rank  in  the  prolession,  and  claims  nothi!)g 
for  his  early  work,  except  accuracy  in  the  mechanical  part  of  level¬ 
ling,  and  had  loo  much  good  sense  to  express  a  decided  opinion  upcjo 
a  subject  with  which  he  himself  says  that  he  was  not  acquainted. 

61  That  he  did  not  protend  to  judge  of  ils  practicabiht Vj  is  evident 
.<*rom  the  following  remark  in  his  report,  extracted  from  Journal  H.  R. 
page  94,  1827-28. 

“1  have  endeavoured  to  communicate  all  the  lacts  connected  wilh 
each  of  the  routes  upon  wliich  1  have  been  employed,  and  the  scherr-w 
upon  which  the  examinations  have  been  founded,  as  no  survey  oi  a 
summit  can  be  made  unless  the  person  employed  has  some  plan.  As 
to  practicability  it  is  not  for  me  to  determine.” 

As  to  the  latter;  ha  is  well  aware  that  he  subjects  himself  to  ihe 
charge  of  egotism,  but  where  the  individual  is  frequently  alluded  to, 
he  considers  it  proper  to  speak  of  himself  as  an  individual,  and  would 
be  chargeable  with  weakness,  should  he  from  a  false  delicacy  hold 
back,  when  this  furnishes  an  important  consideration,  *and  argument 
in  favour  of  ihe  position  that  he  has  taken.  That  this  is  now  a  very 
plain  question,  is  no  proof  that  it  was  not  a  difficult  investigation,  [t 
is  now  a  very  simple  matter  to  ascertain  the  precise  position  of  a  ship- 
at  sea,  but  the  reasoning  that  led  to  it  is  by  no  means  simple,  and 
the  world  had  grown  old  before  the  discovery  was  made,  aiKl  it  re¬ 
quired  even  the  inventive  genius  of  Columbus  to  teach  us  how  to 
make  an  egg  stand  on  end.  A  man  of  ordinary  capacity,  may  apply 
Ji  system  suggested  by  his  own  experience  or  ihe*experienco  of  others 
and  gain  a  result  that  would  elude  the  grasp  of  the  sliongest  mind 
when  called  to  act  upon  a  subject  that  is  new  to  it. 

62.  h  is  true  that  the  report  was  made  by  an  experienced  engi¬ 
neer, but  according  to  the  concurrent  testimony  of  those  residing  in  the 
distiicr,  subsiantiaied  by  the  internal  evidence  in  the  report  itself,  it 
appears  to  have  been  a  mere  matter  of  form,  founded  upon  the  data 
furnished  by  the  notes  of  the  former  individual,  iind  alter  a  cursory 
view  of  a  few  days. 

That  he  made  no  examination  that  could  lead  to  useful  results  is 
evident  from  his  report  which  states  that  ho  left  Cnrwensville,  Oct.  29, 
ikvent  on  this  route  and  found  it  impracticable,  and  thence  went  to  the 
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summit  at  the  head  of  the  West  Braneh,  anti  appears  to  have  paid 
more  a’lention  to  it  than  to  the  former  route,  procured  juformatiou  on 
the  aubjfct  of  the  expense  of  iron  pipes,  and  reported  in  Philudeiphia 
on  Dec.  14.  VVe  might  thereibre  infer  that  he  did  not  examine  this 
county,  even  if  we  had  no  positive  testimony  on  the  subject. 

As  his  review  of  Mr.  Wilson’s  proposed  source  of  supply  for  tliis 
summit  is  tinished  in  very  few  words,  and  as  it  is  in  fact  the  only  re* 
port  that  we  have  on  this  subject,  from  a  practical  engineer  (since 
judge  Geddes,  had  nothing  to  do  with  it,  although  the  contrary  opin¬ 
ion  is  very  common)  f  will  here  quote  the  whole  report  verbatim,  as  far 
as  relates  to  the  proposed  line,  from  the  journal  of  the  House  of  Repre¬ 
sentatives,  1827-28,  page  96,  viz: 

“  In  pursuance  of  these  instructions  I  proceeded  to  Gurwensville  on 
the  Susquehanna  river,  where  I  met  Messrs.  Wilson  and  Mitchel,  and 
on  the  morning  of  the  29th  October,  after  having  made  the  necessary 
arrangruTients  we  proceeded  to  the  summit,  lying  lietwixl  Sandy  Liclc 
and  Sinnemahoning.  This  summit  is  five  miles  and  sixty  chains  long, 
and  the  amount  of  water  whioli  can  bb  brought  upon  it  is  424  cubic 
feet  per  minute,  which  will  be  supplied  by  the  following  streams,  viz: 
Summit  creek,  Fail  creek.  South  East  or  Luthers  branch,  Rattlesnake 
run.  Fourteen  Mile  run,  Whetstone  run,  and  Beaver  run.  Below  this 
summit  on  the  east  side,  passing  down  the  Sinnemahoning  four  miles, 
an  additional  supply  will  be  obtained  equal  to  59  cubic  feel  per  minute. 
On  the  other  side  following  the  Sandy  Lick  four  miles  and  sixty-three 
chains,  50  cubic  feet  per  minute  will  be  obtained.  Thus  the  whole 
quantity  of  water,  which  will  he  supplied  by  streams  is  533  cubic  feet 
per  minuie,  and  l!ie  whole  length  of  the  canal  to  which  this  quantity 
is  applicable,  is  fourteen  miles  and  forty-three  chains. 

We  therefore  perceive  that  allowing  the  requisite  quantity  here  for 
evaporation  and  fillraljon  to  be  equal  to  that  upon  other  canals,  viz: 
50  cubic  feet  per  minute  for  each  mile,  that  these  two  items  would 
nmounl  to  722  cubic  feet  per  minute  for  each  mile,  which  exceeds  that 
cf  the  above  sufq>ly  by  189  cubic  feet  per  minuie.  To  compensate 
for  this  deiicieucy  and  to  obtain  a  supply  for  the  locks,  it  is  proposed 
!>y  Mr.  Wilson  to  construct  an  extensive  reservoir  in  the  valley  ofSandy 
Lick,  ft  is  to  cover  250  acres  and  its  surface  to  have  an  elevation 
above  the  surface  of  the  canal  ol  four  feet,  so  that  the  whole  of  its  con- 
ients  to  that  depth,  in  case  of  necessity  may  he  used.  This  reservoir, 
allowing  it  to  average  four  feet  deep,  would  contain  forty  three  mil¬ 
lions  live  hundred  and  si.xty  thousand  cubic  feet  of  water,  equal  to  252 
cubic  feet  per  minuie,  for  a  period  of  four  mon'hs.  From  this,  if  we 
mke  the  above  mentioned  deficiency  of  189  cubic  feet  there  remains 
only  63  cubic  fert  for  the  supply  of  the  locks,  a  quantity  so  palpablv 
maciequatt.^  that  it  is  unnecessary  to  say  more  on  the  subject.” 

Philadelphia,  Dec.  14,  1827. 

I  must  here  again  bring  in  my.selfbut  it  cannot  with  propriety  he 
avoided. 

I  did  not  review  the  work  of  my  assistant,  although  he  was  an  en¬ 
gineer  of  several  years  of  experience.  1  depended  on  no  one  for  my 
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infoi’maiion,  but  gained  it  for  myself  by  my  own  (  Xplt^r  ilion,  and 
n)y  self  (lirccied  su..  h  msi  runieiital  e.xumitiaiinus  as  I  wau'-ed.  1  drew 
my  ediiebisions  from  my  own  personal  knovvledgf*  of  tin:  crRiu;  ry  and 
to  aseerliiiii  vvbui  rerjmred  ibc  instruintnils  Irecjuently  lravcll(  i!  four  or 
five  and  ov<.'n  tvvenly  Mines  as  lar  as  llie  main  parly,  i.lad  I  trusted 
loan  assistant  lo  procure  the  notes  upon  liis  own  plan,  I  sliouid  have 
been  able  to  tell  whether  this  would  edect  the  object  desired.  But  I 
did  not  go  out  l()r  the  purpose  ol' defcjrmining  whether  a  hrct,  a  second, 
■or  a  ttiM’d  plan  might  not  answer,  but  whether  there  wjis  not  some 
plan  that  would  answer.  This,  in  a  country  that  is  rrostly  a 
trackless  wilderness  is  not  to  he  done  in  a  few  days,  [t  o  q'dred 
months  ofcotistaiil  labor  and  minute  investigation  before  I  had  salisn- 
ed  rnysell  that  I  could  comprehend  the  whole  district  and  all  its  cir* 
cutnstances  and  form  a  correct  opinion  of  its  resources. 

There  is  no  intention  to  blame  any  one,  but  merely  to  state  fade 
and  show  that  the  two  reports  are  founded  on  totally  diflerent  bases. 
J  wall  not  und(irtake  lo  say  why  he  did  not  examine  the  country,  but 
merely  that  he  did  not,  and  lo  repeat  the  remark,  that  before  the  year 
1836  tlieie  never  was  an  examination  of  this  summit,  by  one  who 
even  professed  to  understand  the  subject. 

But  even  stiiiporing  the  reverse  ;  it  does  noi  follow  that  because  fre* 
quoiit  ai-lempts  at  making  use  of  tho  steam  engine  for  propelling  boats 
had  failed,  no  one  should  succed.  If  you  show  an  in!e  ligent  me¬ 
chanic  a  defective'  plan  of  machinery  he  tells  you  it  will  not  answer, you 
show  (jim  a  perfect  plan  and  although  he  may  never  before  have  seen 
the  contrivance,  he  is  surprised  M*  find  it  so  simple,  and  answers  at  once 
from  his  general  knowledge  of  mechanics,  this  will  work  admirably. 
There  is  no-nted  of  his  seeing  tite  iron,  brass  or  steel  of  which  the 
work  is  composed  for  he  can  reason  quite  as  v/ell  from  the  plan.  The 
same  would  be  true  o!'  a  canal,  and  an  engineer  of  judgment  could 
pronounce  as  certainly  upon  the  practicability  offending  a  canal  npou 
a  plan  proposed  lo4iim  when  you  give  him  a  full  statcruem  of  the 
facts  and  ciccumstances  as  if  he  had  seen  the  ground  on  which  the 
work  is  to  bo  constructed.  The  former  plan  proposed  fbi  the  supjtly 
would  not  give  enough,  the  latter  more  water  than  we  want. 

63.  You  speak  of  a  bn'uiiduble  tnnml  to  Little  Toby;  is  this  ne¬ 
cessary  1 

I  think  it  is  n  ^t,  ^nor  was  ii  introduced  into  the  report  until  it  had 
heeti  given  to  the  commissioners,  and  then  upon  the  rept'ated  advice  j 

if  YOU  know  it  will  answer,  put  it  in  by  all  means.”  I  am  pleased  it 
was  inserted,  although  ns  I  foresaw,  it  has  been  a  grand  objection. — 
'rhere  is  very  little  probability  that  it  will  be  found  necessary,  stili  it 
is  the  source  of  uuhesitating  confidence  in  the  success  of  the  work. 
Even  if  we  could  not  get  this  water,  ilie  canal  ought  to  be  constructed, 
depending  upon  the  reservoir  alone,  that  will  in  all  probi;bility  be  suf¬ 
ficient,  but  it  certainly  should  not  be  an  objection,  that  we  can  get 
more  if  we  want  it. 

63-  Are  you  not  too  sanguine,  guided  by  your  feelings,  not  your 
judgment  and  is  it  not  possible  that  this  is  a  visionary  project  7 
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1  TveTl  aware  lhat  I  siibjent  myself  fo  ihis  charge.  We  risk  as 
’iTiucij  with  some  |)ersons  by  being  in  advance  oi’public  opinion  ns  be¬ 
hind  it. 

A  in  HI  vvh  »  speaks  wifh  warmiband  decision  receives  no  confidence. 
Tl  ley  would  sooner  trust  one  who  dare  not  from  un-doobied  lacii 
draw  an  opinion  of  bis  own.  but  keeping  on  the  safe  side  watches  ihe 
^course  of  the  pf)pu la r  current,  and  is  alw'ays  orthodox,  altliotigh  he 
inay  afhrm  one  year  what  he  will  il-*ny  the  next,  nr  perliaps  never 
express  a  deciiled  opinion  but  allow  otli^rs  to  think  for  hiin  and 
govern  himself  accordingly.  A  proper  discrimination  is  not  aiwavs 
rn  ide  Itetvvcen  firmness  and  obstinacy,  Si»nK3  have  ridiculed  the  pro¬ 
posed  connexion,  bwt  I  hope  that  those  who  arc  open  to  conviction  will 
be  sahsfied  after  they  have  fimshed  this  communicalion,  that  wliat 
they  supposed  rashness,  in  supporting  ]>osinons  that  are  untenable,  is 
in  reality,  firmness  in  maintaining  conclusions  drawn  from  undoubted 
•facts  aiKl  calculations  ihat-cannot  be  I'emted. 

If  men  may  retain  their  standing  ns  philosophers  when  holding  doc¬ 
trines,  that  to  others  appear  r.diciilous:  if  Anaxarchus  wHl  not  get  t)ut  of 
the  road  when  a  carriage's  appro  ching, nor  avoid  a  precipice,  believ« 
ing  them  visions  of  thenmagmation  ;  if  Burkcley  denies  the  existence  of 
matter,  and  Des  Cartes  requires  an  argument  to  prove  his  mMj  exis¬ 
tence,  it  is  no  cause  of  sarpnse  that  men  should  doubt  almost  any¬ 
thing.  It  is  easier  lodoubt  thanlo  take  the  trouble  toexamine  and  form 
a  positive  opinion,  and  in  a  case  where  millions  are  concerned  If  ss  ex¬ 
pensive  to  doubt  than  to  be  deceived.  It  was  nut  anticip.iicd  that  the 
public  would  be  readily  brought  to  trust  in  the  pnicticahility  of  the 
proposed  connexion,  in  my  own  mind  the  year  1852  was  fixed  as 
4he  (l  ate  for  boats  to  pa^slhe  summit,  allowing  ten  jears  tofipea  the 
belief  that  ii  could  he  done,  and  five  years  to  do  it. 

Alth  )ugh  it  may  now  be  (int  down,  it  will  w’ork  its  way  though  in 
the  end.  The  world  has  seen  greater  changes  than  this.  In  ibnner 
days  the  earth  was  the  centre  rd*  the  universe,  and  Tycho  Brach# 
persecuted  for  maintaining  the  doctrines  of  Copernicus,  that  are  now 
the  foon  jation  of  all  our  astronomical  calculations.  China  as  repre¬ 
sented  at  hCHTie  at  the  present  day  occupies  three  fourths  of  the  earth, 
France,  England,  Germany,  Russia,  &c.  are  small  islands  on  the 
borders,  and  Ameritta,  a  speck  in  the  corner  of  the  map.  At  the  time 
ihe  Aristolelian  philosophy  was  mixed  up  wifh  the  doctrines  of  the 
church,  “  nature  abhorred  a  vacuum,”  and  Torricelli  found  him¬ 
self  in  difficulty  for  maiatairring  ihe  truth  of  a  philnso[)hicai  fact. 
The  man  who  first  took  Anthracite  to  Philadelphia,  was  abused  and 
threatened  prosecution  if  he  did  noi  take  away  the  stones  that  he  had 
imposed  on -them  under  the  name  of  coal.  During  the  construction 
0f  the  Union  canal,  the  neighbours  were  much  amused  and  exercised 
their  wit  at  the  expense  of  the  p»?rsons  engaged  on  the  locks  and 
bridges  tJjal  were  to  lock  op  the  wind  and  carry  them  over  a  dry 
ditch,  while  some  thought  them  fools,  and  others  thought  them  irnpiout 
io  attempt  by  means  of  machiaery,  la  f(;rcc  water  up  bill  through  iron 
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pipes,  contrary  to  the  laws  of  nature,  alth«.ugli  it  was  quite  natural 
for  them  to  use  th«Mr  arms  upon  a  good  legitimate  w(K)den  pun  |),  to 
draw  water  from  the  bctiom  ol  their  wells  as  their  laihers  had  done 
before  tliem.  Britidley  and  ijiiiigewaler  ueie  mad  uht  iiihey  l>ui!t 
iheir  “castle  in  the  air,”  and  Clinton,  foolish  in  his  views  ( I  mtJ  rnal 
improvemenC  but  inch  has  received  u  lasting  renown  iVorn  the  sue* 
cess  of  his  long  sighted  views. 

1  do  not  mean  to  compare  myself  w'ith  these  men,  for  llie  proposed 
'  improvement  has  become  lor)  common  to  beany  longer  coiisid«;red  an 
experiment,  nor  is  it  intended  to^av,  that  those  who  do  not  agrre  with 
me  as  to  the  connexion,  are  not  better  acquainted  with  engiiict  ring 
than  the  Chinese  are  with  geography.  These  instances  of  errors 
that  were  in  some  cases  almost  universal,  have  been  oflered  wiih  tho 
sole  object  of  bringing  those  who  have  set  their  minds  against  tho 
work,  to  doubt  whether  they  may  not  possibly  be  in  error  themselves, 
and  lead  to  a  fair  examination  of  the  subject. 

An  impartial  verdict  is  all  I  ask.  If  the  present  examination  be  not 
sufficient,  let  others  be  made  by  one  two  or  mrrre  engineers,  either  in 
consultation  or  separatoiv.  Let  them  ascertain  the  tacts,  and  the  dif¬ 
ference  will  be  found  in  the  fractions  not  the  general  result. 

As  to  rny  being  too  sanguine,  sln)uld  1  not  with  greater  justice  bo 
considered  too  cautious  ?  I  beheve  that  we  will  from  the  reservoir 
alone  have  more  water  than  we  can  use,  1  still  will  not  ri>k  a  positive 
assertion,  that  we  can  do  without  the  leeder  drift,  alihcugh  well  awaro 
that  it  may  keep  back  the  work  that  1  feel  so  anxitius  to  see  commen¬ 
ced.  When  with  all  the  water  that  we  can  command,  I  ler  I  confident 
that  we  will  have  three  tii  es  and  in  ail  probability  four  or  five  times 
as  much  as  we  want  (not  to  make  the  canal  profitable,  but  to  pass  the 
boats  as  fast  as  the  b)cks  can  be  worked,)  should  1  not  he  chargeable 
with  weakness,  if  I  had  not  the  moral  courage  to  oppose  what  1  believe 
an  unfounded  prejudice,  and  positively  assert  that  we  will  have  enough? 

65  Have  you  not  a  pecuniary  interest  in  the  construction  of  this 
work?  And  will  not  the  loss  fall  upon  the  commonweallli,  not  upon 
yourself  in  case  of  failure?  Have  you  not  every  thing  to  gain  and 
nothing  to  lose. 

Tlie  case  is  precisely  the  reverse.  This  work  may  be  made  when 
1  am  elsewhere.  The  lime  is  uncertain.  Jt  is  doubt fui  whether  I 
ghould  have  any  part  in  the  construction,  and  c<»nsequenily  in  point 
of  salary,  I  should  receive  n.uhing,  while  as  a  citizen  whese  property 
200  miles  distant,  is  of  the  kind  most  exposed  lo  inxatinn,  1  ^hould 
•ufTer  as  heavily  as  iny  neighbours  from  a  wasirv’ul  expenditure  ol 
the  public  money,  and  as  an  engineer,  having  confidently  asserted  its 
practicability,  1  should  destroy  iny  business,  foi  I  could  not  alter  so 
signal  a  failure,  ask  a  company  or  the  common  wealth  to  [  ut  any 
credit  in  mv  statements,  1  have  thus  every  thing  to  lose  nm)  nothing 
to  gain,  except  in  point  of  honour  for  having  found  what  oiljers  did 
not,  and  solved  the  problem  of  a  continuous  wafer  communication  to 
the  w’(‘st  through  the  slate  of  Pennsylvania,  and  that  too  not  «iver  a 
mounlain  as  many  suppose,  for  the  reservoir  will  be  about  80  miles 
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beyond  ihe  main  ridge  of  the  Allegheny,  nature  having  already 
formed  a  pass  !or  us  through  this  obstacde,  in  other  places  so  formida¬ 
ble.  In  place  of  crossing  a  mountain,  ihe  proposed  line  passes  over 
a  summit  more  than  1200  feet  lower  than  the  natural  sumntil  of  the 
Chesapeake  and  Ohio  canal,  and  but  244  feel  higher  llian  the  basin  at 
Johnstown.  1  have  been  long  enough  engaged  lu  enginrering,  to  ap- 
prec  iate  fully  the  heavy  responsibility  I  have  assumed  by  ilie  course 
I  have  taken,  but  I  have  also  been  engaged  long  enough  to  know 
what  confidence  to  place  in  my  owr;  examinations  and  opinions.  'I'his 
subject  has  now  fur  three  years  engrossed  all  my  thoughts  of  busi¬ 
ness.  There  has  been  lime  enough  lor  re fieclion,  but  as  I  thought  at 
first  I  think  still,  and  it  would  be  the  height  of  my  ambition  to  have 
an  opportunity  to  test  the  maltter  practically.  I  speak  confidently, 
because  I  have  no  doubt  on  the  subject;  and  with  energy,  perhaps 
enthusiasm,  because  I  do  not  fear  to  advance  boldly,  after  having  cau¬ 
tiously  examined  the  whole  mailer,  and  found  that  it  would  bear  the 
test  of  the  severest  scrutiny  ;  because  I  wish  to  see  the  work  con¬ 
structed  as  a  matter  of  national  importance;  and  from  a  more  selfish 
feeling,  because  I  wish  to  see  the  success  of  my  own  plans. 

68.  Could  not  this  question  be  practically  te.>tcd  by  making  a  part 
that  would  be  useful  in  case  of  extension,  but  not  a  heavy  loss  in  case 
of  failure? 

Yes,  very  easily,  construe*,  the  dam  without  any  other  part  of  the 
work,  alter  having,  as  proposed  in  the  report,  cor;tinued  the  former 
examination  to  the  details  and  settled  the  proper  height.  This  would 
cost  the  eotnmonwealih  about  8f-5,000  00,  or  perhaps  more,  accord* 
ing  to  the  height  and  plan,  and  might  be  commenced  immediately,  for 
the  examination  would  be  finished  before  the  level  of  the  top  would 
be  required,  and  the  position  of  the  dam  is  di.stinclly  pointed  out  by 
nature. 

This  being  done,  no  doubt  would  remain,  either  that  we  would,  or 
that  we  would  not  have  a  supply.  If  by  any  possibility  W’e  should 
require  ilie  waters  of  Little  'Foby,  although,  I  do  not  think  that  the 
probability  amounts  to  one  per  cent;  this,  vith  all  i’s  appendages 
would  not  cost  over  $200,000,  since,  as  may  be  easily  gathered  from 
the  report,  it  was  intentionally  estimated  as  far  as  the  tunnel  is  con¬ 
cerned  at  nearly  double  what  I  supposed  it  would  cost.  In  that  coun¬ 
try  where  the  material  is  well  known  the  expense  of  tunnelling  can 
be  calculated  ns  closely  as  open  work,  but  the  amount  was  increased 
from  a  knowledge  that  many  have  a  superstitious  dread  "of  subterra¬ 
nean  works,  .although  in  a  mining  country  an  objection  would  be  ridi¬ 
culed  since  you  can  not  get  miners  to  work  exposed  to  the  weather. 
In  a  single  mine  in  England  (that  the  writer  visited  last  year,)  with  a 
tingle  shaft,  there  arc  40  miles  of  drift  or  tuune!  lartjer  than  the  one 
proposed,  crossing  each  other  like  the  streets  of  a  city,  and  at  1500 
feet  below  the  level  of  the  ocean,  while  the  depth  of  our  funnel  would 
average  about  50  feet  below  the  surface  of  the  ground.  In  this  slate, 
in  Schuylkill  couilty  alone  there  are  hundieds  ol  miles  of  this  kind 
of  work,  and  they  arc  constantly  extending. 


ir  llio  (linicully  1)0  iho  expense,  .'ililiough  ll.csnrn  be?  il  is  a 

Irille  ill  coin, »arisf)n  with  iis  nripoi  i:,nee. 

07.  Il  It  l»<‘.  lli"Uglil  (Inl  I  have  no  risk  in  prrssing  ibis  v. oik,  I  will 
make  il.  i  viilenilv  su.  Il  oilier  pro(t*>sntris  haxc  c-  niiiij.(  ril  lies  I  sco 
{to  leasou  wny  Hio  samt!  fTiay  ii<  t  in  a  case  like  ibe  pre.-vi  ni  be  cMcn- 
Oed  'o  bjnjjim  (‘rs.  1  il  ( reloie  make  iliis  <l(  1  beiacol!*  t.  i  ui  1  •^ner-' 

aniy  asipply  as  (a  r  as  salary  will  gn,  AjipropriaK'  ibe  lmi(l>  as  last 
IIS  called  lor  in  ibe  cxccntii  ti  ol  ihe  work,  adovv  me  l.i  pnr>iie  my  own 
plans  and  I  w  ill  (le|ien(l  upon  niy  own  r(  sources  inilil  ibe  wank  i.s  com- 
jileieJ,  vvi'boLil  draw  ing'  a  cent  ol'  pay  (rom  ibe  ii<  a-iiry,  ai  <!  iben 
citbin'  receive  noibing  or  be  paid  doubb’  sabn  v  lor  ibe  iirn<-  so  oc  upied, 
according  as  il  prove  a  laiknc  or  <i  Iriunipb.  I  wculci  for  ibe  first 
yrar  not  go  beyond  ibe  dam  bni  rcs(  rve  the  privik  gc  of  (Xtcriding  to 
Li'tle  'I'ohy,  if  by  any  possibiliiv  it  sbonid  bo  foniai  necessary. 

{  wou’d  then  s'and  or  la  1  as  an  engineer  by  lh«!  i-esnlt  ol'  tny  pre- 
diciions.  I  have  no  f  ar  of  losing  my  work  arirl  i<*pniali  n  at  the 
same  time,  Imt  I  would  be  liigbly  uraiified  in  receiving  ibe  honour  of 
rfU'Cling  a  navigation  that  wduld  rival  in  importance  ibe  great  canal  of 
Mew  York,  and  be  one  of  the  noblest  works  in  ihe  ci-unirvi 

'I'bis  is  no  idle  lioast.  I  am  willing  and  would  gladly  ir-akc  such 
an  arrangement  immediately,  or  at  any  time  \vb(  n  iioi  otlierwise  en¬ 
gaged  or  having  a  greater  objection  to  a  hie  in  the  woods  tlian  I  bavo 
ttl  present. 

Having  then  effected  the  object  of  my  ambition,  T  would  !)id  adieu 
to  the  turmoil,  jealousy,  and  uncertainly  of  state  engineering  and  h  ave 
others  to  make  tho  necessary  works  lt»r  the  reception  and  use  of  the 
Water  sent  dovvn  to  them  from  the  summit. 

This  article  having  increased  in  length,  so  far  bevond  what  was 
nnticipaled,  will  probably  not  be  exan.ined,  except  liy  those  wlio  lf’el  an 
interest,  either  professionally  or  personally,  in  lh<!  mailer,  and  who 
would  not  object  to  a  still  gretiier  extent,  provided  they  might  lliere* 
by  gain  more  light  on  the  subject. 

68.  I  will,  therefore,  continue  and  show  the  lesults  that  I  expect 
when  th<i  work  comes  to  be  executed  ;  first,  having  stated  that 
this  is  not  an  estimate  but  an  opinion.  'I'he  former  1  consider  a  pro¬ 
mise  or  an  assertion,  that  a  certain  thing  can  be  done,  and  the  engi¬ 
neer  held  responsible  for  its  accu  acy,  juid  he  must,  tlierefore,  lake 
*uch  a  ground  as  to  leave  himself  fierfectly  sate,  when  the  result  is 
wscertainerl.  Upon  this  principle  f  have  asserted,  and  have  been  fully 
sustained  by  the  highest  auihoiily  in  the  country,  that  hii  entire  water 
communication,  with  an  abundant  supply  of  waiter,  is  practicable, 
'i'he  fiillowing  calculations,  1  give  ns  a  matter  of  opinimi.  I  believe 
that  the  result  will  prove  iheir  accuracy,  but  1  do  not  bold  myself  re- 
«ponsiUIo  for  iheir  fulfdlnient,  especially  when  there  is  no  need  of 
my  assuming  this  gratuitously.  1  have  not  enquired  as  minutely 
into  this  mailer,  as  I  should  l.ave  d»)ne,  had  il  been  iiecessJirv,  and 
the  supply  doubtful,  but  I  shall  go  into  detail,  and  think  that  my 
(U’emisca  and  deductions  wiil  not  be  easily  set  aside. 
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At  the  .'oticiusion  ol  «)ne  of  iho  pnragr.nphs  in  my  M'port  «ifi  tho 
summit,  is  the  |i)ll()\vii»g  ifctiiirk;  ‘‘le.ives  a  surp  us  »»!  4y3-8..4,GG0 
“  cubic  iccl  or  i.(‘;irlv  out*  tourili  ol  ihc  u  bole,  aii<  r  alhov  log  ibt:  b>  ala 
“  lo  pass  ihe  lucks  more  rapiuly,  and  uasUigt?  lo  bi*  grea  cr  ibaii  will 
“bo  ih<^  case,  unless  tlio  canal  should  be  supj)!ijd  vMth  donldo 
“  locks.” 

G^.  Let  it  be  h  Id  in  mind.  li'.at  none  of  these  caicnlations  air  mae’e 
|{)  asc.criain  u  hriiior  we  will  have  ihe  wait  r,  lo  pass  a  irade  suHi'-i'  nt 
to  m:.ke  ihe  e.\[)cnse  of  ihe  work  a  good  investment,  but  wheila  r  lix  le 
would  over  bo  a  delicioncy,  supjiosing  <i  constant  supply  (d  boats 
night  and  duv,  one  being  ready  to  enter  the  lock  as  soon  as  the  other 
leaves  it. 

7J-  '■Vithout  looking  to  the  immense  ir.come  from  such  an  amount 
of  trade,  nootiecaii  imagine  that  we  will  (?vor  see  boats  parsing 
everv  three  mm  ues,  supposing  it  even  possible  to  work  ihem  tbroiigh 
so  last,  and  vvidiout  iniermi>sion  iVom  the  beginning  lo  the  end  of  ihe 
navigation.  Frmn  the  time  the  ice  mehs  until  it  forms  agaiti,  2') 
b -nts  per  hour,  or  48d  boats  in  one  day  !  Tlie  exaggeration  oi  the 
other  calculations  aie  wot  so  grettf  as  this,  nor  yet  soohvions. 

71.  d’o  explain  the  reason  w  hy  every  thing  was  taken  in  excess, 

I  knew  that  pub'ic  opinion  was  decidedly  set  against  the  beliel,  that, 
a  water  coimnuineaiiion  was  pracfic.ible,  and  consequrnily,  iliat  I  had 
to  contend  against  popular  prcpjdiee  ;  I  found  on  the  other  band, 
such  extensive  supplies,  that  1  was  able  to  make  the  inoii  liberal 
altoware-es,  and  still  have  a  sur[>lns,  and  liierelore,  to  (driify  llio 
•  position  that.  I  bad  iui\en,  Staled  the  question  in  such  form,  as  not 
lo  leave  a  book  to  liang  a  doubt  iqion,  should  any  one  cnu*r  into 
the  examination,  and  ol)serve  the  monstrous  amounts  that  I  had 
calculated,  as  either  lost  or  used.  1  was  surprised  to  find  so  many 
give  up  ilT-'ii’  previous  opinion,  and  believe  that  we  would  hav(3  an 
abim  J  ml  siq)i)lv.  Now  that  the  qiiesiii'n  has  been  beforr'  the  public 
for  2  v  enrs,  anil  prejudice  against  rhe  route  so  far  silenced  bv  convic¬ 
tion,  !  wid  lake  iq>  ihe  facts  tiKMitinned  in  the.  report,  (for  tlie^e  are 
all  staled  correcily,  howevm’  miud)  the  deductions  from  them  were 
exaguerat'^d  unfavourah! v,)  and  show  the  j)robabIe  result. 

7-.  I  must  c<u’r<>cl  one  mi-slatement  mad(?  in  the;  circular.  'Lhe 
14  miles  to  b‘  supplied  from  ilu?  summit,  are  not  composed  of  10 
mdes  reservoir,  one  mile  o*'  tunnel  and  3  miles  of  canal.  I  I'onnd 
14  miles  men'ioned  in  the  report,  and  I  spoke  from  au'mory,  as  to 
the  icn  r'h  (d'  lh'‘  reservoir,  or  ihe  summit  level,  from  the  dam  to  iho 
tnuuci,  and  confonuded  i‘  w  i  h  the  10  mdes  of  summit,  wben  lh(^  reser- 
V'lir  i'  drawui  down,  'f’his  reservoir  summit,  I  find  fiom  a  refmi'nce 
lo  the  file  maps,  deposited  in  the  cvnal  commissioners  office,  to  be 
nhoui  7k  mik'-:,  so  that  to  slate  the  case  e.xticllv,  we  htive  5.j  rrfiles 
re-0:  Voir,  2  mdes  deep  cut,  on  the  summit  l(‘vel,  1  mile  west,  of  the 
d^on  to  'h.!  feeder  d  im.  1  mile  tumud.  and  4^  miles  east  of  the  tun¬ 
nel,  lo  the  inoun'ain  run,  ctf  which  last  distance,  1:^  niiles  are  on  ihe 
jov(a!  of  the  lunnc!,  or  summit  lovel.  when  the  reservoir  is  drawn 
down,  making  ilitit  summit  in  lovv  wa'er  10  miles.  'I'his  in  place  of 
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bring  an  objection,  is  the  reverse,  and  makes  lli-  ca>e  more  fiiv^M.-ible 
since  ir  kjaves  us  but  one  mile  e.X'-lusivc,  «<t’  ihe  leservoir  and  (!(•<  |-  cut 
on  ilie  summit  level,  ora  total  ofSl  miles,  including  llie  reseivuir.  to 
be  supplied  lixim  the  summit  except  in  dry  limes,  so  llial  tin;  allow¬ 
ance  of  14  miles  was  loo  liberal  when  taken  <as  an  averaiit!, 

73.  'Po  slate  probabilities  and  results  oC  the  supplies  i bat  I  aniici- 
cipate  for  a  canal  of  larger  dimensions  than  ibat  upon  winch  tin-  esti¬ 
mate  was  formed  ;  or  I’or  boats  of  100  tons,  lecjninng  badx';  of 
seventeen  fet't  wide,  and  110  feel  long,  ainl  water  six  (eei  deep,  and 
with  locks  eigbl  feet  lift  instead  of  five  (tts  proposed  by  Judge  W ngbt 
and  in  w'hich  respect  I  agree  with  his  viev\s,  hut  from  moiives  <n  pru- 
deuee,  did  not  think  it  w'ell,  at  that  time,  to  propose  <  ight  l’e<  i  u  t  en 
the  public  might  hesitate  with  the  smaller  lif:,  aud  only  dare<l  to  hmt 
at  an  enlargement  of  the  canal,)  I  should  arrive  at  the  lullowiug  re¬ 
sults  : 

74.  I  have  very  little  doubt,  but  that  Iwo-thiids,  or  sixiy-^^ix  (ler 
cent,  of  all  tbe  water  runs  ofT  by  the  streams,  for  we  can  Inirdly  im- 
magine  a  district  belter  calculated  to  discharge  the  water  lafidly.  I 
will,  however,  for  the  sake  of  certainty,  lake  the  amount  at  0.5-3,  as 
stat('d  in  the  letter  of  Simeon  Guiiroid.  As  meniii;ned  in  my  n  ii'irt, 
and  again  by  Judge  Wright,  there  is  uo  doubt  hut  that  more;  laiu  ialls 
at  the  summit  than  at  Lebanon.  VV\*  will  not.  how'cver,  inciea-<e  ilic 
quantity,  hut  lake  the  smallest  auuuinl  at  Lebanon,  or  34  49  it  *  !  es. 
We  would,  therefore,  be  sad;  in  talcing  the  <  rainage  at  18. <’4  say 
18.00  inches.  This,  from  eighty  square  miles,  wdll  give  us  ;lie  ic-er- 
voir  twice  full,  or  fill  the  reservoir  if  twice  as  larg<;;’  or  to  ca'eiiijite 
closer.  18  inches  would  give  us  14.907,200  cubic  fathoms  pertmnom, 
on  seveni v-soven  square  miles  drtdued.  and  three  square  mile',  failmg 
immediately  into  the  reservoir,  at  34i  inches  1,113  200  euhi  •  fu- 
ihoms,  total  =  16,020,400. 

75.  Average  evaporation  of  three  places  in  Englard — at  Ke>.d,\l 

three  years,  25.157 — at  Tottenham,  eight  and  a  half  vears,  :-'0.4r)7  — 
at  London,  three  years,  23,974,  general  average  26  53  imdK*..;.  Oiur 
reservoir  is  deep  and,  keeping  cool,  the  evnpi>ration  wauilo  b«  i(  ss 
than  from  a  gauge  hnng  up  in  the  air.  We  liave  ni>t  allowed  •  n  '  x- 
cess  ol  rain  above  other  places,  and  we  vdll  here  pursue  the 
course,  and  kee[)ing  on  the  safe  side,  allow  our  evaporation  l  e 

double  that  of  England,  or  53  inches  per  annum.  It  is  t(a)  mn'  h  bi*^ 
xve  can  spare  it;  Mr.  Miller  and  Mr.  Paries  lake  ir  at  36  in  'bc*;  ; 
Mr.  llage  quotes  Smeaion,  who  states  that  four  months  dronglc  (in 
summ(;r,)wi!I  not  lower  a  reservoir  more  than  tmiineh  s.  Ti.i-  w-  nid 
pivt;  US  thirty  inches  per  annum,  and  also  must  include  absorption. 
I  think  than  no  one  can,  therefore,  object  to  this  amount  being  ?(.'o  fa¬ 
vorable. 


*Nott:. — There  is  no  iieed  of  making  the  reservoir  any  larger,  for  the  pureo^e  of 
supply,  since  the  water  does  not  all  fall  at  one  season  and  require  to  be  kep^  .for 
another,  but  coming  irregularly  requires  the  reservoir  t  act  as  a  fly  wheel  and  regu¬ 
late  the  discharge. 
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7^.  Absorption  is  anollier  item  of  loss.  This,  I  believe,  will 
from  the  eharaeter  of  ihe  ground  or  raiher  rocks,  be  cxtreunely  small 
except  near  the  dam,  but  I  will  lakeiho  largest  estimate  given.  Mr. 
Miller  allows  six  feet  over  the  area,  'rhis  wiili  the  assumed  evapor* 
ation  gives  us  not  2  le<*t  G  inches,  as  stated  by  ‘Imeaton,  taking  not 
the  average  o!’  the  year,  but  a  summer  drought,  but  10  feet  5  inches 
loss  by  absorption  and  evaporation.  This  on  a  surface  of  3  square 
miles:=34,  33,333  cubic  fat  horns. 

7r.  »Ve  liave  also  the  loss  on  5i  miles  of  ordinary  canal.  Mr. 
Douglas  estimates  this  at  100  cubic  feet  per  tnile  per  minute.  Mr. 
Guilford  .^0,  Mr.  Mifflin  50,  Mr.  Miller  100,  Mr.  W.  M.  Roberts 
60,  Mr.  \Ve,!ch  GO,  Judge  VV right  50.  My  own  observation  on  the 
Alleghcfiy,  showed  102  I'or  tliis  item,  including  lockage.  These  dif¬ 
ferent  estimates  arise  Irom  exsfminations  of  different  canals  at  differ¬ 
ent  age^,  artd  in  different  kinds  o(  earth.  Bui  as  tne  size  of  the  canal 
that  1  propose  is  larger  than  the  present,  I  will  take  the  largest  esti¬ 
mate.  and  say  IdO  cubic  feet  per  mile  per  rninuie  loss,  or  in  240  days 
on  5|  miles— 880,000  cubic  fathoms,  'i’o  this  add  the  leakage  and 
evaporation  from  the  reservoir,  and  w'e  find  the  tottil  loss  from  the 
part  suppre  d  from  the  summit=4.91o,333  cubic  fathou-s.’ 

78.  The  position  once  granted,  ihal  we  can  get  as.  much  wa'er 
from  drainage  as  Mr.  Jervis  found  '  n  the  Chenango  canal,  and  only 

of  wh  it  ihey  gel  at  the  Shaw  water  works  in  Scotland,  and  con* 
siderahiy  less  than  I  anticipate  fio.m  the  peculiar  features  of  the 
country,  1  ihifjk  thai  no  one  will  undeitake  to  controvert  the  otfier 
points  since,  I  have  taken  the  leakage  from  the  canal,  the evajioi ation 
Irom  ilie  reservoir,  the  absorption  of  the  reservoir,  at  the  largest 
amounts  given  in  any  of  the  communications,  and  even  to  the  evap¬ 
oration,  added  an  extra  amount.  T  regret  that  I  have  not  at  hand  ihe 
report  of  C»il.  Trimble,  who  having  a  closer  question,  has  examined- 
the  subject  moi'c  minutely,  that  report  and  other  matters  that  would 
now  be  valuable,  were  left  behind,  as  I  did  not  expect  to  enter  sr 
fully  info  this  question.  lo 

79.  We  will  now  collect  these  items. 

Evaporation  of  reservoir  52  inch''s  ?  three  squarof 

Absorptimi  of  72  “  ^  miles  iho 

-  re- 


Total  depth 
Total  loss  on  reservoir 

“  loss  on  5 5  niiles  of  canal 

Total  loss  to  be  sufiplied  from  summit 
Tolai  amount  received 


125  'ho 

4,033,333  cubic  fathon’s- 

880  000  “  “  of 

-  'X- 

4,913.333  “  “  a 

16  020,400  “  “  ^ 


Amount  left  f<»r  u^te  11,107,067  “  “ 

80.  ’Pw'o  of  the  letters  contain  calculations  of  the  amount  re- 
quiietl  to  fill  a  long  piece  of  canal.  jAs  it  was  not  mentioned  in  llf 
circular,  the  writers  were  not  aware  that  there  will  be  a  stipply  to  f? 
all  except  one  mih'  without  drawing  from  the  reservoir.  Five  and 
half  miles  on  the  Eastern  side  will  be  supplied  to  the  amount  of  i 


/ 
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Toss  ?)y  ;<frrams  ??)at  will  bo  fnitRciont  fi)r  a  far^o  pad  of  rho 

ihov  have  Ijorii  llirovv  ii  oat  o(  iho  calciila'ior..  and  lln*  dis- 
la»)C(*  taken  lo  orte  of  tla?  kjiijc;  brajiehes  that  comf's  (Vom  Hoons 
mountain.  I  ihorer<M’e  o»>nsider  it  alna»st  u/iC}uestK)f»al)!o  lliul  v\e  will 
have  jhe  full  arnoiml  of  li,l(i7,0G7  eiihic  rHiIxaas  fur  n^o. 

81.  A  lock  of  the  propo.scil  size  17  l^y  HO  and  8  le(‘i  lii’i,  vrlil  re» 
v]uire  GO  26  cubic  (aihorns^or  tfuMoial  tivail.'ililo  ^up]dy  Ifori) 
draiiiajio  immcdia'elv  into  the  sun)niit~l6(i,.*iG8  lottks  lUll,  or  sup- 
posiri;^  the  lM>atiti^  seasitu  lo  cfuifir>!ie  240  days-,  llicrcj  would  l)e  sufli- 
cieuf  I’cr  a  lock  lull  every  2y  miauiesl  or  a  discharge  ol^  CO-1^ 
cubic  feet  per  minute  for  lockaj^e  alonc^  'i'akint;  ilu*  half  of  ibis  at 
each  -end  of  the  surnnnif.  and  we  would  httve  11-171  cubic  feet  [icr 
minute  for  lockage,  and  550  albjvved  ia  the  calcubidons  fur  loss  on. 
the  canal  Sj  miles,  making  4021  cubic  feet  per  minute. 

82.  This  gives  a  .surface  velocity  on  a  canal  of  the  present  size* 
of  t*.20  inches  per  secottd  or  o  47  miles  per  hour. 

Can  any  one  su])pi>se  that  \ye  will  ever  require  to  pass  boats  with, 
this  rapidity  ? 

83.  VVith  this  resirlt  staring  ns  in  t.he  fice,  even  alloivit>g  that  we 
vvili  not  gel  one  half  the  amount  calcHlatcd,  with  the  knowledge  that 
the  calealation  is  founded  on  hut  one  tlurd  of  our  aviiilahle  ro-ources. 
WIith  the  knowledge  th;it  the  Licking  summit  o''ihe  (.)hio  canal  is  sup¬ 
plied  30  miles  and  at  times  4-1  miles,  when  not  a  dr<^f)  rd  w<d'  r  luris 
into  the  reservoir  and  that  the  reservoir  contains  less  than  half  iho 
amoiint of  the  proposed  reservoir,  and  drainage  not  one  half,  toid  iti 

\  a  couri'ry  vastly  infeHor  for  Ine  collection  of  vvaier,  atid  a  canal  to  he 
supplied  fronr  twice  or  three  times  the  distance.  WIkmi  we  lirnov  that 
the  .summit  of  the  Union  canal  is  kept  u[)  v\  hen  alino.‘'t  evc-'ry  canal 
denending  on  the  natural  flow  runs  nc'arly  drv,and  iliai  tla  ir  If  to  15 
mtle.s  supplied  from  the  summit  depend  c'nfirelv  n|>oi»  a  reservoir  that 
is  hut  nrje-fifth  of  the  one  propose  d  and  that  of  this  amount  iIk  v  get 
jt  about  one  sixth  into  the  surnmii.  is  that  man  to  Ix^  called  a  vi>ion- 
"y  eniliusiast  who  asserts  that  with  all  our  menn'?  we  cat.  rlo  what 
ibers  have  efTected  with  so  STTurll  a  proportion?  AVouK!  be  be  uiong 
’  nraintairting  that  the  re.>ervoir  will  not  for  years  sink  Id  led  belbre 
j  rains'  bring  it  up  again  ? 

84.  li'  we  could  gel  no  more  wafer  than  that  supplied  by  the  reser- 
)ii\  !  should  have  found  it  necesstiry  to  procure  niorf!  pn  ci.-e  drita 
)ou  which  to  found  a  close  ctdoubitiiin.  and  I  do  not  hcsitatr^  !.)  say 
at  1  bf'lieve  it  would  have  lesultcd  in  the  convicrioir,  not  (.niy  that 
e  would  frrrrn  this  source  alono  have  rmough  water  to  makt  a  caual 

of  the  present  slzr'  a  profitable  work,  but  inme  w(  uld  be  a  larue  (\\'c?sa 
with  the  canal  of  the  size  jtrst  calculated  or  f -r  boats  (  f  100  ions  and 
to  nu'S  in  succession,  niiibt  and  dav  thf?  whvde  boatin'*'  seasmr  as  fust 
as  dioy  could  be  worked  ilirough  the  locks, 

*  No>  nnlieehrs  tweri  taken  of  the  two  miles  of  deep  cut,  since  it  for.a  s.part  o£ 
ithe  ivsexvuir  extenJiag  up  tu  the.  luuneL 
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i  have  not  hcwever,  collected  all  the  facts  wiiliin  my  rrach,  (and 
some  that  I  have  are  not  at  hand  at  present,  from  ilie  ea'ise  beloro 
staled,)  since  1  did  not  consider  it  necessary,  uhen  I  knew  ihat  at  an 
expense  about  twice  as  great  as  the  bridge  at  Uuncan’s  island,  or  30 
per  cent  greater  than  the  aqueduct  at  Pittsburg,  \re  could  by  rr.cans 
©f  a  tunnel  lliat  when  done  would  be  finished,  and  not  like  them,  re¬ 
quire  constant  expense  in  repairs  and  renewal,  secure  a  supply  from 
Lillie  Tobv  alone  (without  taking  imo  acct  unt  the  nii'es  «d*  addi¬ 
tional  drainage  on  the  eastern  side  of  the  lidge,  nor  \et  the  Clarion 
river,)  nearly  double  the  amount  ol  that  from  liie  icservoir,  while  this 
alone  can  be  shown  both  by  caLulatiun  and  experience.,  in  other  ( lacej 
to  be  more  than  snflicient. 

85.  [  will  not  therefore,  gratuitously  assume  the  responsibility  of 
asserting  that  the  reservoir  alone  will  be  sufficient,  hecaiise  [  know  that 
ive  can  get  more  and  greater  supplies  at  any  lime  that  we  require  them. 

86.  I  will  reiterate  the  remark,  for  it  should  he  borne  in  mind,  that 
the  above  calculation  of  supply,  i.s  not  for  the  present  sized  canal, 
but  for  one  intended  for  boats  of  100  to  120  tons. 

87.  I  doubt  whether  it  would  be  good  policy  to  iiirrcase  the  size? 
of  the  Juniata  canal,  until  they  can  discover  some  way,  at  prrsent 
unknown,  to  make  a  ihorough  line.  When  this  is  dmie  and  a  sup¬ 
ply  of  water  obtained,  not  only  for  the  part  over  or  under  ihe  moun¬ 
tains  30  miles  across  ;  but,  also  for  the  present  canal  frr)in  Hollidays- 
burgh  to  Huntingdon,  and  from  Johnstown  lo  Blairsvide,  ihe  Juniata 
will  have  the  advantage  on  the  route  to  Pittsburg,  and  be  equal  lo  the 
We.st  Hmncii  on  the  route  to  Franklin,  unless  the  difficulty  of  the 
navigation  shouhl  bo  greater,  for  the  actual  distance  from  iMidclotown 
lo  Pittsburg,  is  69  miles  shorter,  but  to  the  mouth  of  Iv*  d  Bank.nn  route 
to  Franklin  is  1  mile  longer.  In  the  mean  time,setling  nsidi  iheadvanta- 
ges  of  expedition  and  certainty,  supposing  boats  on  the  West  Branch 
route  to  1)0  no  larger  than  those  on  the  Juniata,  the  expanse  would 
show  a  difTorence  equal  to  95  miles  in  favour  of  ilio  \^’esl  Branch 
on  the  route  to  Putshurgh,  and  165  miles  on  the  route  to  Franklin. 

88.  But  as  tills  will  he  a  thorough  water  corTirmmic.aiioti,  i:  ^l1oul(' 
be  la rger  the hole  d'slance,  from  Philadelphia  including  the  Union 
and  Schnviki  I  cni  als.  Take  the  staiim  er  t'ccnm'i  (  d  in  the  It  iter  of 
Josiah  Whi'c,  and  cafi'.ulate  an  equivalent  for  the  distance,  when  tho 
expens)  of  freigh’  is  reduced,  by  the  use  of  large  boats,  and  toll  re¬ 
duced  as  trade  itn-reases  ;  ascertain  the  neuiial  point  hetwfen  tho 
the  expense  and  risk  of  sending  produce,  6cC.  by  wnv  of  the  .Mi's- 
sissipju,  compare  that  with  the  present,  and  ascf>r'ain  the  nmr>unt  of 
business  this  canal  wil!  make  for  irself.  A  trifling  dilU-rence  in  ex¬ 
pense,  will  decid(‘  the  course  of  trade,  and  those  who  can  offer  a 
little  gieater  adianlage  than  others,  will  receive  the  whole  profit 
of  the  trans[)oi-i;iiinn.  Reflect  that  alihougli  the  toll  produce  a 
Rvenue,  still  the  facilities  for  our  citizens  to  send  off  iheiry 
produce  and  ma iiufaclurps,  hv  the  great  lines  wiihoui  beii«g 
barrassed  by  a  trade,  that  choke.s  up  the  avenue,  is  of  eq/ 
importance,  that  there  are  competitors  on  the  north  and  ^ 
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of  U3.  That  the  remaining  portion  of  iho  route  on  the  West 
Branch,  is  but  1  i8  miles  beyond  that  now  under  contract,  and  entire¬ 
ly  through  one  ol'llie  richest  mineral  regions  in  the  worlt),  and  that  the 
utilit)  of  our  bituminous  coal,  in  smelling  iron  ore,  can  no  haijjer  be 
questioned;  that  by  completing  the  connexion,  we  take  away  the 
the  large  rock  that  obstructs  the  passage,  and  prevents  the  use  of  a 
turnpike  road,  or  in  other  words,  bring  the  present  long  line,  si  retch¬ 
ing  towards  this  region,  from  its  present  dormant  state,  in*o  life  and 
activity,  and  virtually  increase  the  territory  of  the  Commonwealth, 
by  converting  the  wilderness  into  a  settled  country,  and  it  would  ap¬ 
pear  that  a  aoubt  could  hardly  exist  as  to  the  ‘‘expcdiene.\ of  the 
“West  Branch  Extension.”  It  would  also  appear,  that  the  same  con- 
slusions  must  necessarily  be  drawn  from  the  preceding  exarmnation 
as  to  tiie  “practicability,”  of  sujiplying  it  with  water. 

Since  the  above  was  written  and  presented  to  the  House,  a  letter 
has  been  received  from  William  Wdson,  Esq.  of  Williamsport,  and 
inserted  by  the  printer,  in  its  alphabetical  order,  among  i ho  .uiswers 
to  the  circular.  (See  Article  No.  40.) 

This  letter  is  important,  as  it  conies  from  the  only  individual  be¬ 
sides  myself  (with  the  exception  of  our  respective  assistants)  who  has 
a  personal  knowledge  of  the  ground. 

When  he  made  his  repoit,  he  did  not  pretend  to  jud^e  of  llie  sup¬ 
ply,  as  may  be  seen  from  the  quotation  (article  No.  69.)  Now  the 
case  is  different.  His  experience  m  engineering  gained  since  that 
time,  brought  to  bear  upon  the  lacts  ascertained  by  his  <nvri  and  the 
succeeding  examination,  enable  him  to  speak  with  confidence,  and  as 
may  be  seen  by  a  reference  to  his  letter,  he  has  no  doubt  as  to  an 
abundant  supply.  The  only  documentary  evidence  that  now  n'mains 
against  the  w'ork,  is  contained  in  ariicle  No.  61,  and  tliis  I  consider 
as  worth  absolutely  nothin;,  as  to  the  supply  upon  the  present  plan. 
I  have  no  acquantance  with  the  author  of  that  report,  or  1  should 
have  asked  his  opinion  upon  the  present  plan,  and  think  that  ho  would 
have  arrived  at  the  same  conclusion  as  all  the  others.  Hew  add  not 
thereby  have  contradie'ed  his  former  opinion,  for  he  was  nndonhtedly 
correct  in  his  staterrent.  From  the  accounts  of  his  visi’,  df  rived 
from  different  sources,  he  did  not  travel  over  more  than  ten  miles  o( 
the  lineal  larlhest,  nor  see  half  the  streams  mentioned  in  his  report, 
and  from  which  the  .supply  was  to  be  received.  The  data  were  fur¬ 
nished  entirely  from  the  notes  of  Mr.  Wilson.  It  will  be  observed 
that  he  states  nothing  to  the  contrary,  hut  merely  applies  ilio  results 
of  experience  to  the  plan  proposed  at  that  time,  and  thence  draws  the 
correct  inference  that  this  will  not  answer.  He  does  not  say  that  he 
has  examined  the  country,  that  nothing  better  can  be  done,  and  that 
it  would  be  impossible  to  supply  this  summit,  but  merely,  ihat  ibis 
“quantity  is  so  palpably  inadequate,  that  it  is  nnneces-nry  lo  say 
more  on  the  subject.”  If  I  mav  be  permitted  to  imagiiu'  the  reason 
why  the  report  co.iios'io  us  in  this  form,  1  shi'iild  say  that  he  may 
have  pre-judged  the  case  and  considering  ?ho  rnaiter  self  (  vident,  did 
not  think  it  worth  while  to  waste  lime  in  hunting  for  what  he  did  not 
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believe  could  be  found.  Another  reason  may  have  been,  his  want  of 
confidence  in  reservoirs,  for  at  that  time  the  subject  was  but  little  un* 
derstood  in  this  country,  and  if  reservoirs  will  not  answer,  we  should 
find  a  deficiency  of  water  tif’cr  the  middle  of  summer.  Finally,  if  at 
this  lime  it  rerjuires  some  little  nerve  and  resolution  to  brave  popular 
prejudice,  when  wo  have  both  tunnels  and  reservoirs  in  abundance  in 
the  country,  and  their  utility  tested,  how  w’ould  he  at  thfit  day  have 
been  ridiculed,  had  he  came  forward  and  made  precisely  the  same  re¬ 
port  that  I  have  done  respecting  this  work  ?  If  at  this  lime  it  is  “  vis¬ 
ionary,”  at  that  lime  it  would  have  been  the  wild  fancy  of  a  derang- 
ed  imagination.  If  at  the  present  day  the  engineer  must  calculate  to 
injure  himself  in  public  estimation,  and  be  obliged  to  look  forward  to 
some  future  time  when  he  shall  receive  the  credit  of  his  work,  at  that 
day  he  would  have  blasted  his  reputation,  and  no  one  would  have 
placed  any  confidence  in  his  judgment.  When  making  a  report  to  a 
board  of  intelligent  men,  the  difficulty  is  much  less.  The  engineer 
can  sit  down  quietly  and  convince  them  one  by  one,  that  it  is  their 
interest  to  carry  a  certain  project  into  effect.  But  if  even  here  he  is 
to  be  met  with  that  formidable  word  “  visionary”  in  a  mere  calcula¬ 
tion  of  dohars  and  cents,  how  much  more  cause  has  he  to  fear  the 
judgment  passed  upon  him  by  the  public  at  large;  intelligent  and  ig¬ 
norant,  those  who  “know  a  little,  presume  a  great  deal,  and  thus 
jump  at  the  conclusion,”  and  others  who  condemn  it  because  they 
know  nothing  about  it,  among  all  the  conflicting  views  of  politics  and 
personal  interest  ? 

But  whatever  may  have  been  the  cause,  that  report  has  no  hearing 
on  the  present  question.  Nor  have  we  to  contend  with  the  report  of 
Judge  Geddes.  That  was  made  entirely  respecting  the  connexion  of 
the  Drift  Wood  branch  with  the  Clarion  river  North  of  Boons  moun¬ 
tain.  He  knew  nothing  of  the  proposed  route  South  of  Boons  moun¬ 
tain,  and  between  Rennets  branch  and  Sandy  lick,  since  thee.xamina- 
tion  was  not  made  until  he  had  left  the  service  of  the  common  wealth. 

If,  therefore,  confidence  can  be  placed  in  any  project  before  it  is 
actually  carried  into  effect,  the  practicability  of  a  supply  cannot  ad¬ 
mit  of  a  doubt,  when  sustained  by  one  of  the  strongest  colit'clions  of 
the  unanimous  testimony  of  the  first  men  of  the  country,  that  has 
ever  been  brought  to  bear  upon  any  of  nur  proposed  improvements. 
Its  practicability  being  established,  its  expediency  cannot  admit  of  a 
question,  since,  without  crossing  a  mountain,  we  can  rcacli  the  west 
by  a  summit  50  '  leet  lower  than  that  of  the  Chesapeake  and  Ohio 
when  cut  down  861  feet  by  a  tunnel  more  than  four  miles  long’;  927 
feet  lower  than  the  Allegheny  Portage  summit,  and  but  244  feet  higher 
than  the  basin  at  Johnstown.  Reducing  the  expense  at  the  lowest 
calculation,  from  Philadelpliia  to  Pittsburg,  if  the  size  of  the  canal  be 
not  increased,  equal  to  fifly-sf-ven  miles  of  canal,  and  to  Franklin 
127  miles  ;  while,  if  the  size  l)o  iucroased,  the  reduction  will  in  the 
former  case  equal  129  milts,  and  in  the  latter  198  miles. 
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Thp  ina*f''r  having  born  fully  •xnminod  in  tlio  former  part  ofihis 
•onMniiiiKMtiori,  it  is  unnecessary  l<»  re  capilulute,  and  I  !luMef<ir<*  lake 
leave;  oi  ilu;  subjeci,  in  hopes  that  no-quesiiou  wiP  remain  excc|)t  liiuo 
nnd  expotis'’.  As  to  a  fougli  eslimafe,  without  further  examina¬ 
tion,  1  ihink  that  the  entire  work  conncciinii  the  VVost  liiar.ch  iwi- 
provememis,  with  the  western  division,  on  the  route  to  Pittsburg,  wouhj 
not  <'xeoed  six  millions  and  a  half,  allowing  the  line  to  cost  twenty 
per  cent,  more  than  has  been  estimated  (or  the  smalU'r  size.  i'o 
finish  the  w  hob;  and  extend  np  to  b'ranklin,  would  probably  add 
something  h'ss  than  three  millions,  mtiking  the  extreme  nine  miihons 
find  a  half,  for  boats  of  a  hundred  tons.  Should  the  canal  he  of  iho 
same  dimensions  as  the  present,  the  first  cost  would  he  materially  h  ss, 
but  I  should  consider  it  a  wasteful  economy. 

I  speak  without  notes,  but  from  my  knowledge  of  the  general  fea¬ 
tures  of  the  country,  1  think  this  would  be  a  sate  calculation. 

89.  ALLEGHENY  FEEDER. 

As  this  work  Hums  part  of  the  connexion,  a  few  remarks  n>  addi¬ 
tion  to  those  made  in  my  late  report  will  be  in  place  in  the  present 
communication. 

I  I  consider  it  highly  important  That  the  law  should  be  so  altered  as 
to  admit  the  level  to  be  raised  to  the  height  of  the  aqueduct,  although 
the  amount  of  work  thereby  abandoned  wih  he  greater  than  I  suppo¬ 
sed  at  the  time  the  report  was  made.  No  exact  estimate  bus  been 
taken,  but,  whatever  the  sacrifice,  it  should  be  done. 

Again.  I  think  the  dimensions  ordered  by  the  late  board  of  com¬ 
missioners,  entirclv  too  small. 

The  canal  will  undoubtedly  be  continued  to  the  Beaver  line.  It 
may  not  he  done  for  several  years,  but  when  finished  it  will  require  a 
heavy  draught  of  water  for  its  stqiply  from  the  Allegheny  river,  un¬ 
less  a  resort  he  had  to  steam  power  to  fi^ed  the  level  from  Allegheny 
town  to  Beaver.  In  dry  seasons,  such  as  last  summer,  lliere  is  a  de¬ 
ficiency  of  water  in  the  Beaver  river  for  the  use  of  the  machinery  al¬ 
ready  erected,  as  1  observed  when  there,  on  the  5th  of  last  September. 
When  this  machinery  is  increased  the  difficulty  will  be  greater,  so 
that  no  reliance  can  be  placed  upon  this  river  without  great  injury  to 
the  proprietors.  If  ll.is  be  avoided  by  bringing  the  main  supp-y  from 
the  Alleghenv,  the  distance  fed  I'rom  tiie  Mahoning  i-tands  above  Kit- 
tanning  to  Beaver  will  he  79  miles.  Neglecting  the  amount  that 
would  I)'*  •<iu>(ilied  from  the  lockage  water  of  the  Beaver  canal,  the 
quantity  re  quired  to  supply  this  extent,  even  taking  it  at  the  niinimiirn 
rate  used  (liiring  the  extremelv  hgltt  biHiness  nfjasl  summer  from  tho 
Kiskirniiiitas  to  Pittsburg,  would  be  8,t>58  cubic  feet  per  minu'e. 

This  amount  of  water  would  not  he  sufficient  for  an  active  trade^ 
but  even  this  would  create  a  current  in  the  present  sized  c.mal,  that 
would  Ik;  a  sol-ions’  impediment  to  the  navigation,  and  consr  qneuily 
the  dimensions  rrf  the  feeder  should  he  increased,  in  proportion  to 
the  quantity  of  water  that  is  to  pass  through  it.  Besides  this,  it 
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hfi  difficult  to  keep  up  the  most  distant  part  of  iIk  hue,  unlesa 
the  Iheder  bo  larger  than  the  inescnt  caiial. 

[  merely  give  these  general  views,  that  they  may  come  1  (  fnie  the 
L^'gi-slrtiiire  in  time  for  aelioii,  as  iny  successor  is  mil  )ei  [iersonally 
licqiiainled,  with  :he  situation  of  lije  vrorU. 

As  t(j  tlie  diffierent  levels  of  the  feeder,  from  the  remarks  ojado  in 
my  laie  report,  I  thought  it  possible,  that  an  estimate  o!  liie  (wpenso 
oT  the  upper  level  might  be  called  for,  and  cnnseqinaiil y  liaNC  ihe 
nofi  s,  hut  have  not.  tliOimht  it  necessarv  to  finish  the  estimate,  nidess 
desired  so  to  do.  The  maps  of  tioih  the  upper  and  lower  ievcl.s  have 
heen  deposited  in  the 'canal  comndssinners  office,  'i’lx'se  show  th.o 
line  as  extended  up  to  the  Mahoning  islands,  in  the  AH-  gheny  river. 

Very  respectfullN , 

H.  AYCUKIG. 

Civil  Ensrne(r» 


Errata.— The  following  inaccuracies  in  tfcie  figures  require  uliera. 
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8  line  80  for  800  read  600 
12  at  bottom  of  table,  for  I  read  —1 
15  line  83  for  $1.25  read  1.25  cents. 
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